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effect of flouropyrimidines 
on, 487 
genetic recombination in, 
90-92 
induced enzyme formation, 
111- 
infection 
proteins produced by, 86 
precursor proteins, 108- 
12 
metabolic independence 
of, 108 
RNA, 114 
single stranded DNA in, 


see specific bacteriophages 
Bacteriophages 
Alpha phage of B. megathe- 
rium 
ona of, 49, 118 


in E group Salmonella in- 
ae. 326 


in E group Salmonella in- 
fection, 326 
{2 
amino acid incorporation 
by E. coli extracts in 
presence of f2 RNA, 115 
burst size, 114 
RNA content, 114 
specific growth on F*+and 
Hfr E. coli K-12, 114 
lambda phage of E, coli 
chromosome of, 117 
determination of infectivi- 
ty of, 117 
dinucleotide frequency of, 
53 
DNA of, 45, 53 
heterozygotes of, 117 
recombination in ultravio- 
let irradiated bacteria, 
117 
relation to deoxyribonu- 
cleases in lysogenic 
cells, 119 
transducing, 117 
virulent infection in E, 
coli W1485, 119 
MS2 phage of Salmonella 
base ratios of, 114 
infections of protoplasts 
nok 114 
A content, 114 
transfer to ribosomal 
fraction, 114 
QR phage of Salmonella 
magnesium ion require- 
ment of, 113 
$X174 phage of E. coli 
circular chromosome of, 
90 
DNA of, 16, 55, 113 
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infectious phenol extracts 
of, 113 

protoplast infection by, 
1 


purification of, 113 
replication of, 65 
single stranded DNA in, 
16, 113 
transfer of, 113 
ultraviolet spectrum of, 
114 
SP3 phage of B. subtilis 
infectious DNA of, 115 
SP8 phage of B. subtilis 
DNA of, 49 
replacement of thymine 
by 5-hydroxyuracil in, 
49 
SP10 phage of B, subtilis 
transduction and trans- 
formation by, 115 
T2 phage of E. coli 
DNA of, 16, 46, 325 
gentiobiosyl groups in 
DNA of, 325 
RNA-DNA complex, 31 
T3 phage of E, coli 
DNA of, 45 
head antigens, 113 
sedimentation coefficient, 
113 
tail lengths of, 113 
T4 phage of E, coli 
cistrons A and B, 91 
DNA of, 46, 325 
mutants of, 18 
RNA-DNA complexes, 31 
T4 rl 
tautomeric shifts result- 
ing in mutation or re- 
combination, 92 
T6 phage of E. coli 
gentiobiosyl groups in 
DNA of, 325 
T-even phages of E. coli 
structure of, 95 
Bacterium linens 
pantothenic acid studies in, 
420 
Base catalysis, 654 
Base composition 
of DNA, 27, 35, 116 
of RNA, 18, 23, 27, 35 
Base pairing 
in RNA replication, 15-16 
Benzimidazolyl cobamide 
coenzyme 
structure of, 454 
synthesis of, 455 
Benzocaine 
caffeine inhibition of hy- 
drolysis of, 642 
Bifunctional reagents 
covalent attachment through 
two different functional 
groups, 290 
ferritin, 290 
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in formation of intermolec- 
ular cross linkages, 
290-92 
Bile acids 
mass spectra of, 763 
Biochemical genetics 
linear order of markers, 
90 


Biogenesis 
of water soluble vitamins, 
419-56 
of pteridine compounds, 
435-37 
Biohydrogenation 
of unsaturated fatty acids, 
263 
Biological membranes 
as semiconductors, 539 
as the site of active trans- 
port, 554-56 
equivalence of function of 
oriented PLP, phospho- 
kinase, and phosphatase 
or adenosinetriphospha- 
tase on, 531 
inactivation in transport, 


phospholipids in, 215 
transport models using 
erythrocyte ghosts, 554 
protoplasts in galactoside 
transport, 554 
transport through, 527-32, 
554-56 
Biological oxidations 
disulfides in, 617 
ferrodoxin in, 618-19 
flavoproteins in, 598-616 
general, 579-629 
modified enzymes in, 595- 
98 
nicotinamide nucleotide 
dehydrogenases, 619- 
29 
photosynthetic pyridine nu- 
cleotide reductase, 
618-19 
pyridoxine phosphate-me- 
tal chelates in, 617-18 
respiratory chain, 579-95 
Biological transport 
active, 553 
amino acids, 569-72 
carrier mediated diffusion, 
554 
ions, 556-67 
mechanisms for, 555 
sugars, 567-69 
types of, 553-72 
"downhill" and "uphill," 
553 
Biosynthesis 
in uninfected cells, 86 
of capsular polysaccha- 
rides, 327-28 
of cartilage in explanted 
somites by substance 
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from chick embryonic 
spinal cord, 328 
of fatty acids, 252-59 
in microorganisms, 257 
in plants, 258 
of nucleoside diphospho 
sugars, 323 
of RNA, 15-28 
of triglycerides, 263-64 
see specific substances 
Biotin 
biogenesis, 455-56 
deficiency in relation to 
glucose utilization in 
rats, 335 
relation to pimelic acid, 
455 


stimulation by thioctic and 
pimelic acids, 456 
structure of, 456 
Bipolar bodies 
intracellular particles as- 
sociated with diamino- 
pimelate decarboxylase 
activity in, 365 
Blood elements 
function of glyceryl ethers 
in radiation protection 
of, 223 
Bohr effect 
mechanism of, 315 
role of histidyl residues 
in, 315 
Botyl alcohol I 
functions of, 223 
Brain 
lipids 
composition of, 516 
distinctive neuronal and 
glial patterns, 516 
separation of, 515-16 
metabolism in, 513-45 
see neurochemistry 
monoglyceride phosphoryl- 
ating system in, 222 
nucleic acids in, 516 
phospholipid content, 217 
phospholipoproteins 
composition of, 529 
phosphokinase for, 529 
role in ion transport, 529- 
32 
polysaccharides in, 516 
proteins in, 516 
rat brain lecithin, 221 
servomechanisms in, 515 
sphingomyelin in, 228 
undefined molecules in, 515 
Branched chain amino acids 
biosynthesis of, 367-70 
regulation of biosynthesis, 
369 
Branching enzyme 
action on amylopectin £- 
limit dextrin, 332 
in rat liver, 332 
Bratton-Marshall 
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assay for tetrahydrofolate, 
194 


test for arylamines, 195 
Brevibacterium pentoso-a- 
minoacidicum 
fermentation of pentoses 
by, 339 
Bromodeoxyuridine 
in radiation sensitivity, 70 
mechanism of sensitivity, 
71 
mutagenesis by, 67 
Bromouracil 
as a "tautomeric" mutagen, 
490 


competitive anabolism with 
thymine, 490 
in reversion of mutations, 


incorporation into cellular 
DNA, 490 
mechanism of mutagenesis, 
95 
prevention of DNA rep- 
lication by, 
493 
site of action, 490 
tolerance to, 493 
variation in equilibrium 
centrifugation pattern 
of DNA containing, 492 
Brucella abortus 
utilization of erythritol in, 
338 
n-Butyl ammonium acetate 
as a catalyst, 648 


Cc 


C-1 conformation 
preference for in sugar 
transport, 567 
Caffeine 
inhibition of benzocaine 
hydrolysis, 642 
Calcium phosphate 
use in DNA fractionation, 
51 
Cancer 
biochemistry of, 463-502 
chemotherapy of, 464-502 
DNA modification in, 73 
tissue 
lactic acid production in, 
340 


Candida tropicalis 
amylase in transglucosida- 
tion, 333 
Candida utilus 
dehydrogenases of, 629 
Capsid 
membrane surrounding, 89 
of virus particles, 84 
Capsomeres 
number in various virus 
groups, 88-89 
Capsular polysaccharides 


of pneumococci, 327 
synthesis of, 327 
Carbamyl aspartate 
synthesis in pigeon liver, 
360 


Carbamyl kinase 
general aceto kinase activ- 
ity of, 370 
in liver, 360 
Carbamyl phosphate 
alternate pathway of syn- 
thesis in Agaricus bi- 
sporus, 372 
as an intermediate in ci- 
trulline synthesis in 
mushrooms, 478 
as precursor in arginine 
and pyrimidine biosyn- 
thesis, 371 
inhibition by DON, 478 
Carbohydrates 
chemical shifts in, 156 
chemistry of, 155-75 
chromatography of, 157, 
735, 743 
configuration of, 155-57 
conversion procedures for 
derivatives for gas 
chromatography, 735, 
743 


infrared spectra of, 155 
ionophoresis of, 157 
mass spectra of, 771 
metabolism, 321-48 
effect of X ray on en- 
zymes of, 332 
thiamine dependent steps, 
532 
methods, 155-58 
optical rotation studies, 
158 
oxidation of, 158-59 
oxidizing enzymes, 629 
polarography of, 158 
esonance spectra of, 155 
14carbon dioxide 
estimation in nerve cells, 
522 
Carbonic anhydrase 
distribution in Deiter's nu- 
cleus, 522 
distribution in nervous tis- 
sue, 521-22 
Carbonium ion 
mechanism in substitution 
reactions of sugars, 651 
B-Carboxy-§-hydroxy iso- 
caproic acid 
as a metabolite in leucine 
biosynthesis, 368 
Carcinogenesis 
deletion theory of, 502 
"minimal deviation" tumors 
in, 502 
Carcinogens 
intercalation in DNA back- 
bone, 74 
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mechanism of action, 73 
Cardiac glycosides 
inhibition of Na+-K+ pump, 
568 
Carotenes 
separation by gas chroma- 
tography, 731 
Carrier gases 
for gas chromatography 
procedures, 717 
"Carrier-mediated diffu- 
sion" 
in movement down an elec- 
trochemical or chemi- 
cal gradient, 554 
of sugars in erythrocyte 
ghosts, 554 
Carrier transport 
by locally situated macro- 
molecules in biological 
membranes, 555-56 
Cartesian diver 
technique in study of en- 
zyme distribution in 
nerve cells, 521-22 
Cartilage 
inducing substance in 
chick embryonic spinal 
cord and relation to 
mucopolysaccharide 
biosynthesis, 328 
Catalase 
possible functional com- 
plex with aldehyde oxi- 
dase, 604 
Catalysis 
by approximation of react- 
ing molecules, 639-45 
by distortion, 658-59 
covalent, 645-53 
general acid-base, 653-58 
in charged micelles, 643 
in ice, 643 
nucleophilic, 645-53 
Catecholamines 
in release of free fatty 
acids, 247-48 
Celite 545 
as a support in gas chro- 
matography, 717 
Cell division 
involvement of -SH and S- 
S bonds in, 414 
Cell membrane 
effect of nutritional defi- 
ciencies on, 327 
Cell walls 
alterations due to nutri- 
tional deficiencies, 326- 
27 
components, 325-28 
effect of -SH reagents on, 
416 


of Salmonella, 325 

polysaccharides in, 325- 
28 

S-S bonds in integrity 
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of, 416 
sugar nucleotides as pre- 
cursors of polysac- 
charides in, 325 
synthesis 
CDP-ribitol as a pre- 
cursor, 326 
effect of penicillin on, 
326 
effect of Vancomycin on, 
326 
interference by fluorour- 
acil in E. coli, 488 
Cellulose 
precursor for, 333 
Cellulose acetate gels 
use in isolation of DNA, 
31 
Cephalin 
incorporation of D, L- 
serine-3-Cl4 into, 363 
Ceramide 
beef brain content of, 516 
Cerebrosides 
assay method, 230 
beef brain content of, 516 
in normal and abnormal 
states, 230 
Cesium chloride 
in gradient density sepa- 
ration, 31, 84 
Chalcomycin 
methanolysis of, 172 
preparation of chalcose 
from, 172 
preparation of mycinose 
from, 172 
Chalcose 
derivation, 172 
physical properties of, 
172 


"Charge transfer forces" 
in complex formation, 642 
Chelates 
pyridoxal phosphate-cop- 
per 
in catalysis, 617 
Chemical shifts 
in carbohydrate configura- 
tion, 156 
Chimyl alcohol I 
functions of, 223 
Chitin 
in purification of TMV, 87 
use in ion exchange chro- 
matography, 87 
Chloramphenicol 
in accumulation of "atypi- 
cal RNA," 482 
inhibition of enzyme stim- 
ulation by hydrocorti- 
sone, 386 
inhibition of protein syn- 
thesis by, 22 
mechanism of action, 500 
relation to puromycin, 500 
specific inhibitor of pro- 


829 


tein synthesis, 500 
Chlorella 
ADP-glucose in extracts 
of, 333 
conversion of ornithine to 
citrulline and arginine 
in, 372 
sulfolipid content of, 226 
Chloroform- methanol ex- 
traction 
method for isolation of 
brain lipids, 516 
Chloroglycosides 
breakdown to amino sug- 
ars, 170 
p-Chloromercuribenzoid 
acid 
initiation of insulin action 
by, 413 
Chloroplastids 
spinich, 226 
sulfolipid from, 226 
Chloroplasts 
localization of glycolipids 
in, 219 
spinich leaf 
fatty acid synthesis in, 
258 
6-Chloropurine 
inhibition of IMP to GMP 
conversion, 473 
Chlorpromazine 
as an electron donor, 538 
Cholesterol 
beef brain content, 516 
mucosal esterification, 
243 
Choline 
role in free fatty acid ox- 
idation and phospholipid 
turnover, 248 
Cholinesterase 
distribution in nervous 
tissue, 521 
Chondroitin sulfate B 
iduronic acid in, 328 
Chorionic gonadotropin 
effect on phosphoryase ac- 
tivity, 332 
Chromatography 
advantages over electro- 
phoresis in separation 
efficiency, 302 
gas, 709-46 
in separation of amino 
sugars, 157 
hemoglobins, 302 
saccharides, 157 
of carbohydrates, 157 
Chromatophores 
as antigens, 415 
diameter of, 415 
disulfide bonds between 
subunits of, 415 
sedimentation constant of, 
415 
Chrombacterium vioaceum 
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as a source of D-glycero- 
D-mannoheptose, 321 
Chromium 
attachment to hemoglobin, 
314 
Chromosomes 
effect of ecdysone on mor- 
phology, 697 
of bacteriophage, 90 
Chromosorb W 
as a support in gas chroma- 
tography, 717 
Chylomicrons 
enzymes active on, 244 
metabolism of, 244 
sites of disposal, 244 
Chymotrypsin 
amino acid sequence stud- 
ies, 288 
Chymotrypsinogen 
isomorphous derivatives 
of, 276 
Ciliates 
DNA of, 48 
Cinchomeronic acid 
as a precursor of nicotinic 
acid in bacteria, 445 
structure of, 445 
Cistrons 
A and B of bacteriophage 
T4, 69, 91 
Citrulline 
biosynthesis in Agaricus 
bisporus, 372 
carbamyl phosphate as an 
intermediate in synthe- 
sis of, 478 
conversion from ornithin 
in Chlorella, 372 
conversion to arginine in 
Neurospora, 372 
inhibition by DON, 478 
Clostridium acidi-urici 
formiminoglycine formino 
transferase from, 195 
Clostridium butyricum 
lipids of, 221 
Clostridium cylindrosporum 
formiminoglycine formino 
transferase from, 195 
L-serine hydroxymethyl- 
transferase from, 190 
Clostridium kluyveri 
f-alanine and pantothenic 
acid formation in, 421 
fatty acid synthesis in, 257 
Clostridium lentoputrescens 
glycine reduction in, 362 
Clostridium perfringens 
aspartic acid-8-decarbox- 
ylase of, 359 
Clostridium propionicum 
B-alanine and pantothenic 
acid formation in, 421 
Clostridium sticklandii 
glycine reduction in, 362 
Clupeine 
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action reversed by ganglio- 
sides, 526 
in production of hypopolar- 
ization in cerebral cor- 
tical slices, 526 
Cobalamin 
requirement by methionine- 
less E, coli mutants, 
207 
Cobinamide 
in Vitamin B12 synthesis, 
452 
Cobrynamide 
in Vitamin B12 synthesis, 
2 


Coding 
of proteins by virus nucleic 
acid, 86 
properties of soluble RNA, 
24 


Coenzyme A 
cysteine as a precursor, 
422 


formation from pantothenic 
acid, 422-25 
Coenzyme Q 
redox potential of, 581 
role in electron transport, 
581-84 
Coenzyme Q H2-cytochrome- 
c-reductase 
constituents of, 582 
isolation of, 582 
Coenzymes 
as active forms of B vita- 
mins, 419-47 
Colicines 
identity with O antigens, 
102 
purification of, 102 
Collagen 
hydrophobic bonds in, 535 
incorporation of hydroxy- 
proline into, 375 
Column packings 
for gas chromatography, 
709 
Compartment A 
of phosphatidic acid, 562 
Complementarity 
as measured by RNA-DNA 
complex formation, 22 
of DNA to ribosomal RNA, 
22 
Complementary RNA 
in phage replication, 104 
messenger, 49-51 
T2 RNA specificity with 
denatured T2 DNA 
strands, 104 
Compound G 
as an intermediate in ribo- 
flavin biosynthesis, 426 
conversion to Compound V, 
427 
conversion to riboflavin, 


reaction with diacetyl, 426 

similarity to riboflavin, 
425 

Compound V 

conversion from Compound 
G, 427 

similarity to riboflavin, 
425 


Condensation 
reactions 
in synthesis of o-glyco- 
sides, 163 
Koenig-Knorr reactions, 
164, 170 
tetrahydrafolate in, 189, 
211 
Conformational changes 
in ion transport by macro- 
molecules, 563 
"Conservative" replication 
of DNA, 63 
Contractility 
hydrophobic bonds in, 535 
role of electron transfer 
reactions in, 539 
Conversion 
of b to a phosphorylase, 
331 


Copper 
role in cytochromeoxidase 
activity, 585 
Copy choice hypothesis 
of DNA synthesis, 85 
Cordyceps militans 
4-aminopyrozolo(3, 4-d) 
pyrimidine metabolism 
in, 473 
Corn oil 
induction of change in tis- 
sue lipids by, 249 
Corpus luteum 
effect on phosphorylase ac- 
tivity, 332 
Corrin ring 
moiety of vitamin Byo, 450 
similarity to porphyrin 
ring, 452 
source of methyl group in, 
52 


Corticoids 
in increased production of 
glutamic-alanine trans- 
aminase, 385 
Corynebacterium 
leucine biosynthesis in, 
368 


Counter current distribution 
in purification of RNA spe- 
cies, 28 
Counter transport 
of sugars in various tis- 
sues, 568 
Covalent catalysis, 645-53 
criteria for identification, 
645 
Coxsackie virus 
comparison with polio 


426 


und 


se 


ac- 


strains, 135 
Creatine 
in repression of liver ar- 
ginine-glycine transa- 
midinase, 372-73 
Cross section ionization de- 
tector 
use in gas chromatogra- 
phy, 713 
Crystal lattice 
effects on protein struc- 
ture, 279 
Crystalline state 
related structure changes 
in protein-small mole- 
cule interactions, 281 
Curamycin 
acid hydrolysis products, 
172 
Curare 
affinity for gangliosides, 
527 


Cyanide ion 
as a nucleophilic reagent, 
648 


Cyanocobalamin, see Vita- 
min Bio 
Cyanoethylmethyl silicones 
as selective liquid phase 
in gas chromatography, 
716 
2-Cyanoethyl phosphate 
condensation to yield phos- 
phomonoesters, 173 
in preparation of p32 ja- 
belled nucleotides, 173 
Cyclic peptide 
self induced hydrolysis in 
water, 641 
Cyclitol 
synthesis in parsley 
leaves, 338 
Cyclodehydrase 
ATP requirement, 196 
in dipgct conversion to N*- 
N*Y methenyltetrahydro- 
folate, 196 
Cyclohexamide, see Acti- 
dione 
Cycloserine 
inhibition of pyridoxal 
linked enzymes by, 388 
Cystathionase 
relation to cysteine desulf- 
hydrase, 410-11 
Cysteine 
as a precursor of thiazole, 
441 
biosynthetic pathway, 409 
Cysteine desulfhydrase 
inhibition by mercapto- 
ethanol, 411 
relation to cystathionase, 
410-11 
Cysteine -S-sulfonate 
in biosynthetic pathway of 
cysteine, 409 
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Cystine 
cleavage by cystathionase 
in Neurospora mutant, 
410 
Cystine reductase 
lack of evidence for spe- 
cific enzyme, 405 
Cystinosis 
cystine accumulation in 
kidney and other tissues 
in, 406 
S-S bond reduction in, 406 
Cytidine diphospho glucose 
Salmonella paratyphi en- 
zyme active on, 323 
Cytidine diphospho glycerol 
Lactobacillus arabinosus 
enzyme active on, 323 
Cytidine diphospho ribitol 
as a cell wall precursor, 
326 
penicillin action on, 326 
Staphylococcus aureus en- 
zyme active on, 323 
Cytidine monophosphate- 
sialic acid 
enzymes active on, 323 
Cytidine triphosphate 
synthesis 
glutamine as primary 
amino donor for, 478 
Cytoarchitectural features 
correlated with electro- 
physiological features 
in brain cortex, 520 
Cytochrome a 
possible combined activity 
with cytochrome ag in 
cytochrome oxidase, 585 
Cytochrome a3 
possible combined activity 
with cytochrome a in 
cytochrome oxidase, 
585 
Cytochrome b 
constituents of, 583 
purification of, 583 
redox potential of, 583 
role in electron chain, 582 
Cytochrome ne 
characteristics of, 612 
derivatives of, 612 
Cytochrome c 
characteristics of, 583 
N-terminal amino acid se- 
quence of, 584 
redox state of, 589 
Cytochrome c 
characteristics of, 583 
purification of, 583 
Cytochrome c reductase 
in oxidation of NADH, 579 
Cytochrome oxidase 
activity connected with ni- 
trite reductase activity 
in Pseudomonas, 595 
assays for, 587 
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cytochrome a and as in ac- 
tivity of, 585 

decreased activity after 
sciatic nerve stimula- 
tion, 518 

determinations in brain 
cortex, 519 

effect of tricyanoamino- 
propene on, 524 

in mammalian prepara- 
tions, 584 

kinetics of, 587 

of Pseudomonas, 587 

physical properties of, 
584 


reduction of, 587 
role of copper in, 585 
water solubility of, 587 
Cytochromes 
new 
properties of, 592 


D 


Darmstoff 
as an acetal lysophospha- 
tidic acid, 561 
in sodium transport, 561 
in stimulation of intestinal 
contraction, 561 
Degradation 
of disaccharides, 335 
of polysaccharides, 333- 
34 


of RNA, 15, 37 
of sugars, 160-61 
Deiter's nucleus 
distribution of carbonic 
anhydrase in, 522 
Deletion hypothesis 
modification by studies on 
"minimum deviation" 
tumors, 502 
of carcinogenesis, 502 
Denaturation 
of DNA, 52 
agents, 57, 59 
conditions affecting, 55 
partial denaturation, 58 
reversibility, 60 
see Deoxyribonucleic acid 
Denervation 
increase of Nat and Ktse- 
cretion after, 562 
De novo synthesis 
of purines 
inhibition of, 476 
of pyrimidines 
negative feedback in, 483 
Density gradient centrifuga- 
tion 
cesium chloride in, 31, 


in nucleic acid studies, 47, 
51, 292 

in virus isolation, 87 

in virus purification, 84 
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Deoxyadenosine 
inhibition of DNA synthe- 
sis by, 476 
Deoxycorticosterone 
activation of latent ATPase 
by, 679 
Deoxycytidinetriphosphatase 
phage induced enzyme, 110 
Deoxycytidylate hydroxy- 
methylase 
assay, 191 
from bacteriophage in- 
fected E. coli, 191 
production by amber mu- 
tants, 192 
relation to 5-hydroxy- 
methylcytosine in 
phage, 191 
Deoxyribonucleic acid 
A form, 54 
analogs, 493 
changes in physical prop- 
erties after incorpora- 
tion of, 492 
B forms, 54 
bacterial, 46 
bacteriophage, 43, 45, 46, 
116 
inhibition of, 107 
bonding of, 57 
complementary, 19, 27 
complexes with RNA, 15 
denatured, 52, 55-63, 100 
antibody against in LE 
serum, 63, 100 
depolymerization by Mito- 
mycin C, 21 
deproteinization, 44-45 
Drosophila egg, 44 
fractionation, 51-52 
guinea pig, 48 
hydrophobic bonds in, 535 
infectious, 43 
mammalian sperm, 44 
modification in relation to 
cancer, 73-74 
molecular configuration, 
54-55 
mouse, 48 
mutations, 63-69 
nucleotide composition, 
47-49 
nucleotide sequence, 52- 
54 


phage precursor, 103 

photometric determination 
in nerve cells, 522 

properties of, 44, 55 

radiation sensitivity, 70- 
73, 492 

renaturation, 52, 55-63 

hybrid molecules in, 52, 

62 

reversal of denaturation, 
55 


satellite, 48 
single stranded, 16, 51, 
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94, 113 
synthesis 
by extracts 
of infected cells, 
125 
inhibition of, 107 
mechanism of replica- 
tion, 63-69 
template for RNA synthe- 
sis, 16-25, 27, 108 
transfer of resistance 
with, 467 
uncoating in vaccinia in- 
fection, 124 
virus, 49 
Deoxyribonucleic acid-cel- 
lulose 
chromatography columns, 
homologous binding of 
RNA, 32 
Deoxyribonucleic acid po- 
lymerase 
in biosynthesis of DNA, 65 
increase by triphosphates, 
111 
in de novo synthesis, 66 
Deoxyribonucleic acid-ribo- 
nucleic acid complexes 
8-azaguanine in, 464 
fractionation from mam- 
malian cell nuclei, 32 
incorporation of radioac- 
tivity into, 33 
isolation of, 22, 30 
naturally occurring, 50 
role in Luria-Latarjet ef- 
fect, 104 
Deoxyribonucleic acid vi- 
ruses 
electron microscope ob- 
servation, 122 
infectious extracts, 129 
Deoxyribonucleic acid-xan- 
thine 
ineffectiveness as a muta- 
gen, 95 
Deoxyribonucleohistone 
configuration of, 54-55 
in regulation of genetic ac- 
tivity, 73 
Deoxyribose 
pathway of synthesis, 111 
Deoxyribose-1-phosphate 
mutase conversion, 339 
Deoxyribose-5-phosphate 
mutase conversion, 339 


Deoxy sugars 
pathway of synthesis, 159- 
60, 339 
Deoxyuridine-thymidine ki- 
nase 


loss of activity in analog 
resistant cells, 489 
Derivatives 
for gas chromatography 
analysis, 743 


Desaturation 
of fatty acids, 259 
Deuterium 
isotope effects in cataly- 
sis, 656 
KH20/KD20 ratios for 
catalyses, 657 
Dextran 
microbial degradation, 
334 
Dialkyldithioacetal deriva- 
tives 
of sugars, 174 
Diaminopimelic acid 
in bacterial cell walls, 
101 
inhibition by fluoroura- 
cil, 488 
in lysine synthesis, 366 
2, 6-Diaminopurine 
enzymes active on, 474 
incorporation into nucleic 
acid, 474 
resistance to, 474 
correlated with AMP py- 
rophosphorylase, 474 
correlated with excre- 
tion of adenine and ura- 
cil, 474 
Diaphorases 
from liver, 610 
inhibition 
by amytal, 591 
by dicumoral, 610 
sources of, 610 
Straub, 607 
identity with lipoyl dehy- 
drogenase, 579 
o-Diazoacetyl-L-serine, 
see azaserine 
6-Diazo-5-oxo- L-norleucine 
citrulline synthesis, 476 
de novo purine biosynthe- 
sis, 476 
glutamine- mediated reac- 
tions, 476 
Dichroic ratios 
for DNA, 54 
Dicyclohexylcarbodiimide 
in polymeration of mono- 
nucleotides, 173 
Dideoxyhexoses 
in cell walls, 325 
relation to UDP galactose- 
4-epimerase, 325 
Diethylaminoethyl cellulose 
dextran 
chromatography columns, 
30 


oligonucleotide mapping, 
33 


Diethyldithiocarbamate, see 
Antabuse 
Diethylstilbseterol 
inhibition of NADH» cyto- 
chrome-c-reductase, 
678 


ra- 
66 
14 


leic 


> py- 
74 
e- 


ehy- 


ucine 
he- 


ac- 


10- 


se - 
ose 
ns, 
By 


see 


O- 


sites of inhibition, 678 
p, p'-Diflavo-m, m'-dinitro- 
diphenyl sulfone 
intramolecular bridge for- 
mation, 291 
Diglyceride kinase 
in ATP-ase formation, 564 
in erythrocyte membrane, 
563 


in ion transport, 563 
Dihydrofolate 
conversion to tetrahydro- 
folate, 186-89 
de novo biosynthesis, 186 
structure, 204 
use of DEAE cellulose in 
isolation, 205 
Dihydrofolate reductase 
assays, 186-89 
evidence for single en- 
zyme, 187 
purification, 186 
Dihydroorotic dehydrogenase 
ESR data, 615 
reaction with NA DPH, 615 
Dihydroshikimic acid reduc- 
tase 
NADP*-linked, 629 
Dihydroxyacetone phosphate 
reaction with aldolase, 342 
a,8-Dihydroxyacid dehydrase 
correlation with require- 
ment for valine and iso- 
leucine, 368 
in microorganisms, 368 
in plants, 368 
in vertebrates, 368 
Dihydroxyethylthiamine py- 
rophosphate 
identity with active glycol- 
aldehyde, 344 
isolation of, 344 
3, 4-Dihydroxyphenylalanine 
decarboxylase 
inhibitors, 389 
substrates for, 388 
3, 4-Dihydroxyphenylethyl- 
amine 
conversion to epinephrine, 


stimulation of hydroxyla- 
tion by ascorbic acid, 
383 


Diisocyanates 
as bifunctional reagents, 
290 


in coupling ferritin to anti- 
’ 
Dimerization 
of pyrimidine by ultravio- 
let, 91 
Dimerizers 
in conversion of sugar mol- 
ecules, 568 
in erythrocyte membranes, 


568 
5, 6-Dimethylbenzimidazolyl 
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cobamide 
moiety of Vitamin B 
ATP incorporation, 454 
structure of, 453 
Dimethylglycine dehydro- 
genases 
of liver mitochondria, 616 
o-Diphenol oxidase 
in oxidation of N-acetyl 
dopamine, 383 
in tyrosine utilization, 383 
molecular weight, 383 
Diphospho sugars 
biosynthesis, 323-24 
in glycosididic bond forma- 
tion, 321 
nucleoside, 321 
Diplococcus pneumoniae 
DNA in transfer of resis- 
tance to azaguanine, 
467 
Disaccharides 
degradation of, 335 
synthesis of, 334 
Disulfide bonds 
enzymatic processes in- 
volving, 399 
formation of, 404, 406-7, 
412-13 
in cell division, 414 
in physiological processes, 
2 


in reinforcement of hydro- 
gen bonds, 416 
in subcellular structure, 
412, 415 
nonenzymatic reduction by 
GSH, 404 
reduction 
in cystinosis, 406 
with thiol formation, 406 
role in photophosphoryla- 
tion, 415 
Disulfide-dithiol intercon- 
version, 403 
Disulfide groups 
in proteins, 399 
reduction of, 402 
Disulfide peptide hormones 
effect on membrane per- 
meability, 412 
exchange reaction, 412 
mechanism of action, 412 
Disulfides 
formation, 399-404 
in biological oxidation, 617 
in cell division, 414 
in cell walls, 416 
in photosynthesis, 415 
Diuretic process 
role of pitressin, 412 
role of thiol groups, 412 
-SH - S-S exchange reac- 
tion 
effect on membrane per- 
meability, 412 
DNA, see Deoxyribo- 
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nucleic acid 
Downhill transport 
definition of, 553 
of sugars, 567 
Drosophila eggs 
DNA from, 44 
Drugs 
study by gas chromatogra- 
phy, 739 
Duazomycin A 
inhibition of cytidine nu- 
cleotide synthesis, 477 


E 


E Group Salmonella 
bacteriophage infection, 
326 


modification of O anti- 
gens, 326 
modification of sugar se- 
quence, 326 
E-73 
anti-tumor activity of, 497 
Earthworm giant axons 
electrical properties of, 
540 
Ecdysone 
effect on chromosome 
morphology, 697 
correlation with RNA 
synthesis, 697 
ECHO viruses 
separate grouping of Reo 
viruses, 136 
Ecteola cellulose 
in DNA fractionation, 51 
TMV purification, 87 
Edman degradation 
of hemoglobin, 289 
Ehrlich ascites tumor 
incorporation of labelled 
metabolite, 20 
inhibition of RNA synthe- 
sis in, 20 
Electrical excitability 
of nerve tissue, 540 
effect of protamine, 526 
effect of suramin, 526 
Electrolyte transport, 556 
role of phospholipids, 561 
Electron density 
shifts in ATP, 561 
Electron donors, 538 
Electron microscope 
in visualization of viruses, 
84 
stains for, 88 
Electron transfer 
in contractile response, 
539 
Electron transport 
biological oxidations, 579- 
629 
mechanism between NADH 
and glycine, 362 
role of thiamine pyrophos- 
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phate, 590-91 
steroid induced changes, 
677-79 
Electrophilic catalysis 
examples, 651-53 
in activation by oxidation, 
652-53 
Electrophoresis 
in protein structure analy- 
sis, 293 
in separation of hemoglobin 
components, 302 
Electrophysiological features 
of brain cortex 
correlated with cytoarchi- 
tectural features, 520 
Elongation 
of fatty acids, 254 
role of pyridoxine, 255 
Embden-Meyerhof pathway 
extramitochondrial en- 
zymes in, 340 
hexokinase reaction in, 341 
Encephalomyocarditis 
viruses, 131 
infectious RNA from, 132 
End Organs 
alteration of nerve cells, 
518 
Endomyces 
a-Amylase from, 333 
Endonucleases 
in RNA degradation, 34 
Endopolymerases 
for pneumococcal polysac- 
charides, 327 
Enolase 
muscle, 342 
yeast, 342 
Enolization 
of ketones 
carboxylate catalyzed, 
642 
Entner-Doudoroff pathway 
in carbohydrate metabo- 
lism, 344-46 
induction by gluconate, 344 
in degradation of alginic 
acid, 344 
in Pseudomonas, 344 
Enzyme conformation 
evidence for and against, 
659 
"induced fit," 659 
Enzymes 
as nucleophilic catalysts, 
646 
mechanism of action, 639- 


models, 640 

modified, 595 

phage induced, 111 

pyridoxal phosphage depen- 
dent, 687 

synthesis 

effect of steroid hor- 

mones, 698 


SUBJECT INDEX 


Eosomes 
base ratios, 21 
relation to messenger 
RNA, 21 
Epimerization 
of glucuronic acid, 328 
Epinephrine 
conversion from dopamine, 
383 
effect on phosphorylase 
level, 331 
in release of free fatty 
acids, 248 
methylation from nor- 
epinephrine, 384 
Epinine 
as a substrate for adrenal 
hydroxylase, 383 
Episomes 
DNA of, 49, 116 
site of replication after 
transfer, 49 
Equilibrium ultracentrifuga- 
tion 
molecular weight determi- 
nations by, 89, 292 
Erythritol 
as a growth factor, 338 
phosphorylation of, 338 
role in tissue tropism, 338 
Erythritol dehydrogenase 
action on polyols, 629 
NAD*specificity, 629 
Erythrocytes 
DNA from, 46 
diaphorase from, 610 
ghosts 
as a biological membrane 
model, 554 
asymmetric activation of 
ATPase in, 560 
ion transport in, 554 
phospholipids in, 217 
sugar transport in, 568 
Erythro-dihydrosphingosine 
from palmityl Coenzyme A 
and serine, 364 
Erythroleukemia virus 
purification of, 131 
Escherichia coli 
9-8-D-arabinosyladenine 
lethality in, 475 
aspartase from, 360 
biosynthesis of arginine, 
371 
histidine, 374 
NAD, 446 
nicotinamide deamidase, 
447 
nicotinic acid, 444 
ornithine, 371 
pyridine nucleotide, 447 
effect of flourouracil, 488 
Mitomycin C, 494 
-SH reagents, 416 
extracellular glutathione 
reductase in, 401 


folic acid reductase from, 


B-galactosidase of, 17 
lipoyl dehydrogenase of, 
607 


methylated nucleotides in 
soluble RNA of, 23 

nitrate reduction in, 594 

resistance to 2, 6-diamino- 
purine, 474 

S-S bonds in cell wall in- 
tegrity, 416 

spheroplast formation, 


transamination in, 450 
transducing phage DNA in, 
44 


tryptophan pathway in, 377 
UDP-glucose synthesis in, 
324 
Esterification 
of fatty acids during ab- 
sorption, 242 
Esters 
of aliphatic acids and alco- 
hols 
separation by gas chro- 
matography, 729 
Estrogens 
as electron donors, 538 
induction of NDAHo oxi- 
dase, 683 
inhibition of aspartic trans- 
aminase reconstitution, 
688 
mediation of oxidation, 
682 
Ethanol 
in increase in liver fat, 
249 
oxidation of, 338 
Ethanolamine 
lipids 
distribution of, 217 
precursors, 363 
Ethidium bromide 
combination with azaserine, 
476 
inhibition of purine incor- 
poration, 476 
Ethyl methane sulfonate 
product of mutational heter- 
zygosis, 93 
Ethylene glycol isophthalate 
as a selective liquid phase 
in gas chromatography, 
716 
Ethylene glycol succinate 
as a selective liquid phase 
in gas chromatography, 
716 
Euglena gracilis 
in polydesaturation, 261 
B-lactate dehydrogenase 
from, 614 
a@-linolenic acid in chloro- 
plasts, 261 





Ps Me s Me oI 





Exchange diffusion 
in amino acid transport, 
570 
Exercise 
in lipid mobilization, 248 
Exonucleases 
in RNA degradation, 34 
Eyestalk extract 
inhibition of glycogen syn- 
thesis by, 330 


F 


Factor B, see cobinamide 
Factor Via, see cobrynamide 
Fasciola hepatica 
metabolic pools of glyco- 
gen in, 332 
Fasting 
in mobilization of lipids, 
247 
Fatty acids 
biosynthesis, 252-64 
in microorganisms, 257- 


in plants, 258-59 
mitochondrial systems in, 
254 
nonmitochondrial systems 
in, 252 
role of -SH groups, 399 
conversion 
of leucine, 369 
to triglycerides, 246-47 
elongation of, 254-55 
formation of monoenoic 
acids, 259 
formation of polyenoic 
acids, 261 
gas chromatography struc- 
tural studies, 744 
methylation of, 258 
mobilization of, 247-49 
oxidation of, 250-51 
precursors, 253 
release of, 247 
saturation and desaturation, 
259-63 
sources, 245 
triglycerides, 263-64 
F-duction 
in bacterial conjugation, 
54 
Fermentation 
of pentoses, 339 
Ferredoxin 
catalysis in chloroplasts, 


characteristics of, 618 

coupling by, 618 

in biological oxidation, 618- 
19 

in reduction of nitrite to 
ammonia, 618 

position in electron chain, 
618 

sources, 618 
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Ferritin 
antibody coupling, 290 
as a bifunctional reagent, 
290 
Ferrohemoglobin 
crystal structure, 280 
effect of oxygen on, 310 
solubility, 313 
Fibroma-myxoma transfor- 
mation 
relation of vaccinia virus 
uncoating system, 124 
Fingerprinting 
of abnormal hemoglobins, 
311 
of peptides, 311 
Firebrick 
as a support in gas chro- 
matography, 717 
Firefly luminescence 
in nucleoside triphosphate 
detection, 96 
Flagellates 
DNA from, 48 
Flavin-adenine-dinucleotide 
binding 
noninvolvement of sulfhy- 
dryl groups, 614 
specific tyrosyl residue, 
614 
formation, 429 
inhibition, 430 
Flavokinases 
in synthesis of riboflavin- 
5'-phosphate, 429 
masking of activity, 429 
Flavoprotein pyruvate oxi- 
dase 
substitute for lipoic acid- 
linked pathway, 610 
Flavoproteins 
aldehyde oxidase, 604-5 
amino acid oxidase, 599- 
601 
diaphorases, 607-10 
dihydroorotic dehydrogen- 
ase, 615 
glucose oxidase, 605-6 
glycollate oxidase, 615 
a-hydroxyacid dehydrogen- 
ase, 611-14 
in biological oxidations, 
598-616 
kinetics of, 598-99 
lactate dehydrogenase, 
611-14 
lipoyl dehydrogenase, 607- 
9 


NADH cytochrome reduc- 
tases, 614-15 

pyridoxine-5-phosphate oxi- 
dase, 616 

succinic dehydrogenase, 
606-7 

xanthine oxidase, 601-4 

see specific enzymes 

Flourescence emission 
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in recording of redox 
changes, 541 
Fluorescent dyes 
in cell sites of virus bio- 
synthesis, 84 
2-Fluoroadenine 
inhibition of cell growth 
by, 475 
Fluorocytidine 
enzyme inhibition by, 489 
Fluorodeoxycytidine kinase 
evidence for existence, 
490 
Fluorodeoxyuridine 
as an anti-tumor agent, 
160, 485-90 
inhibition of DNA synthe- 
sis, 90, 486 
inhibition of virus multi- 
plication, 487 
reversal of action by thy- 
midine, 487 
sensitivity to fluorodeoxy- 
cytosin in cells resis- 
tant to, 490 
5-fluorodeoxyuridylate 
in inhibition of thymidylate 
synthesis, 205 
Fluoropyrimidines 
effect on DNA, RNA, and 
protein synthesis, 485- 
90 


effect on bacteriophage, 
487 


effect on microorganisms, 
487 

enhancement of chemo- 
therapeutic effective- 
ness by, 488 

mechanism of action, 485 

see specific compounds 

Fluorouracil 

analogs of UDP glucose, 
488 

effect on bacteriophage, 


effect on microorganisms, 
487, 489 
genetic resistance to, 490 
incorporation in messenger 
RNA, 18, 486 
inhibition of transferase 
activity, 489 
relation of sensitivity to 
cortisone resistance, 
490 
replacement of uracil, 18 
resistance to in microor- 
ganisms, 489 
5-Fluorouridine triphosphate 
in protein synthesis, 18 
Folic acid 
analogs, 479 
biogenesis, 430-37 
deficiency 
associated with excretion 
of formiminoglutamic 
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acid, 374 
associated with excretion 
of urocanic acid, 374 
enzymatic aspects, 185- 
211 


enzymatic reduction of, 
186, 479 
resistance to 
role of reductases, 480 
Folic acid reductases 
action of, 627 
from microorganisms, 628 
from thymus, 628 
Foot and mouth disease 
virus of 
infectious RNA of, 136 
Formaldehyde 
condensation reaction with 
tetrahydrofolate, 189 
Formiminoglutamate formi- 
no transferase 
assay for, 195 
Formiminoglycine formino 
transferase 
assay for, 195 
Formiminotetrahydrofolate 
cyclodeaminase 
assay for, 196 
sources, 196 
Formylglutamate formyl 
transferase 
assay for, 195 
from hog liver, 195 
Formylglycinamide ribonu- 
cleotide 
accumulation by glutamine 
analogs, 478 
N-10 Formylpteroic acid 
from fermentation liquors 
of Rhizopus nigricans, 
431 
relation to folic acid, 431 
N-10 Formyltetrahydro- 
folate deacylase 
from beef liver, 194 
goecific assay, 194 
N° Formyltetrahydrofolate 
isomerase, see cyclo- 
dehydrase 
Formyltetrahydrofolate syn- 
thetase 
from Clostridrium, 193 
from human erythrocytes, 


from Micrococcus aero- 
genes, 193 
mechanism of synthesis, 
193 
spectrophotometric assay 
for, 192 
Formyltetrahydrofolic acid 
synthesis, 193 
Fourrier synthesis 
and myoglobin structure, 
269 
and side chain bonding, 270 
of chymotrypsinogen, 276 
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Fractionation 
calcium phosphate col- 
umns, 51 
Ecteola-cellulose, 51 
histone-kieselguhr, 51 
methylated serum albumin- 
kieselguhr, 51 
of DNA, 51, 97 
of RNA, 33 
paper chromatography, 51 
polymer phase systems, 
51 
starch zone electrophore- 
sis, 51 
Fructose 
direct conversion from 
glucose, 336 
Fructose diphosphatase 
activity toward sedoheptu- 
lose diphosphate, 344 
L- Fucose 
degradation of, 339 
Fungichromine 
mass spectra of, 775 


G 


Galactose 
incorporation into glyco- 
gen, 336 
role in galactosemia, 336 
Galactose-1-phosphate uri- 
dyl transferase 
absence in galactosemia, 
336 
Galactosemia 
absence of galactose-1- 
phosphate uridyl trans- 
ferase in, 336 
B-Galactosidases 
stimulation by DNA, 17 
Ganglion cells 
malic dehydrogenase in, 
521 
Gangliosides 
ability to form complexes, 
527 
action on clupeine, 526 
affinity of lipid soluble 
quaternary amines for, 
527 
affinity of nucleohistones, 
525 


assay for, 232 

association with micro- 
somes, 233 

beef brain, 516 

biosynthetic pathway, 232 

extraction and purification, 
526 

guinea pig cerebral cor- 
tex, 233 

horse erythrocyte, 230 

in lysosomes, 235 

loss by acetone extraction, 
233 


neuraminic acid binding 


by, 527 
species similarities, 526 
structure of, 231, 233, 
526 
in Tay Sachs disease, 


subcellular association of 
glycolipids, 527 
Gas Chrom 
as a support in gas chro- 
matography, 717 
Gas chromatography 
applications of, 720-46 
automated systems for, 
742 


carrier gases, 717 
column technology, 710 
oversize columns, 742 
conversion to derivatives 
for separation, 719, 
734, 743 
identification of unclassi- 
fied substances, 740 
liquid phases 
for elimination of acyl 
groups, 717 
for separation of fatty 
acids, 717 
highly polar polyester 
phases, 716 
nonselective, 714 
selective, 714-15 
supports for, 717 
methodology, 709-20 
preparative separations, 
741 


quantification problems, 
radioactivity detections 


systems for, 713, 718 
separation of acids, 720, 


723 
alcohols, 724 
aldehydes, 725 


amines, 727 
amino acids, 728 
complex mixtures, 737 
esters of aliphatic alco- 
hols and acids, 729 
hydrocarbons, 731 
ketones, 725 
phenols, 732 
steroids, 733 
vitamins, 740 
structural studies, 743 
study of drugs, 738 
study of odiferous ma- 
terials, 738 
study of pesticides, 739 
study of wood extractives, 
738 
temperature programmed, 
742 


Gascardic acid 
mass spectra of, 764 
Gaucher's disease 
glucocerebrosides in, 230 





GDP, see Guanosine diphos- 
phate 
Gem substitution 
result of, 640 
Gene activation 
by hormones, 697 
General acid-base catalysis 
examples, 653-58 
in electrophilic substitu- 
tion reactions, 655 
General base catalysis 
examples, 654 
Genetic control 
in polysaccharide antige- 
nicity, 326 
Genetic information 
transfer from DNA to pro- 
tein, 463 
Genetic recombination 
in bacteriophage, 85, 90- 


91 
relation to copychoice hy- 
pothesis, 85 


without DNA synthesis, 85 
Gentiobiosyl groups 
in phage DNA, 325 
Glia 
as auxiliary metabolic u- 
nits to nerve cells, 523- 
25 
chemistry of, 514 
distinctive lipid pattern in, 
516 
microanalytical analysis 
of fractions, 519 
Glial-neuronal relationship 
investigation by chemical 
analysis, 523-25 
probable interdependence 
of, 524, 525 
variable effects of drugs 
on respective cell types, 
524 
Globular proteins 
apolar bonds in, 284 
hydrogen bonds in, 284 
Glucagon 
in free fatty acid mobiliza- 
tion, 248 
a-1, 4-Glucan-6-glycosyl- 
transferase 
activity on amylopectin 
B-limit dextrin, 332 
Glucocerebrosides 
in Gaucher's disease, 730 
B-Gluconase 
in polysaccharide degrada- 
tion, 334 
D-Gluconate-6-phosphate de- 
hydrogenase 
NADP* specific action of, 
629 
Gluconic acid 
induction of Entner-Dou- 
doroff pathway by, 344 
Glucopyranosides 
by Koenig-Knorr reac- 
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tion, 162 
Glucosamine 
n-acyl derivatives, 171 
in preparation of muscarin 
analogs, 172 
incorporation into protein 
after injection, 337 
Glucosamine-6- phosphate 
acetylase, 337 
deaminase, 337 
Glucose 
conversion to fructose, 
336 
oxidation by leukocytes, 
34 


stimulation of oxidation by 
insulin, 347 
transfer of phosphate to, 
335 
utilization in biotin defi- 
cient rats, 335 
Glucose-galactose trans- 
ferase 
role of both UDP and TDP 
linked sugars in, 337 
Glucose oxidase 
formation of FAD and FMN 
holoenzymes with, 605 
from microorganisms, 
605-6 
nicotinamide compound in, 
606 
ratio of FAD to enzyme, 


Glucose-6-phosphate 
effect on glycogen synthe- 
tase, 329 
in glycogenesis, 332 
Glucose-6-phosphate dehy- 
drogenase 
binding to NADP, 627 
from erythrocytes, 627 
in metabolism of oligoden- 
droglia, 532 
in white matter of brain, 
532 
inhibition by steroids, 686 
relation to sensitivity to 
hemolysis, 343 
relative activity of mam- 
malian and yeast on 
NADP, 686 
O-glucosides 
of hydroxymethylcytosine, 
99 


Glucosylation 
of hydroxymethylcytosine, 
324 


UDP-glucose in, 325 
B-Glucosylhydroxymethyl- 
cytosine 
in phage T4 infected cells, 
325 
Glucuronic acid 
enzymes in pathway, 345 
epimerization of, 328 
in formation of ascorbic 
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acid, 345 
Glucuronic acid dehydrogen- 
ase 


enzyme specificity dif- 
ferences, 357 
Glutamic acid 
conversion to aspartate, 
358 
conversion to urea, 357 
from proline oxidation, 


metabolism, 355-59 
oxidation of, 358, 589 
Glutamic acid decarboxyl- 

ase 

distribution in brain tis- 
sue, 521 

Glutamic acid dehydrogen- 

ase 

action of phenyl mercuric 
acetate on, 357 

action of thyroxine on, 
356 

actions of, 625 

aggregation and disaggre- 
gation of, 356, 684 

dextrorotation, 356 

dissociation and increase 
in binding sites, 356, 
625 

effect of GDP and GTP on, 


inhibitors, 356, 684 
properties of, 683 
steroid control of, 685 
Glutamic-alanine transami- 
nase 
increase by glucocorti- 
coids, 385 
mitochondrial, 386 
Glutamic-aspartic transami- 
nase 
isozyme of, 385 
mechanism of catalysis, 
385 
Glutamic-pyruvic transami- 
nase 
stimulation by cortico- 
steroids, 702 
Glutamine 
analogs, 476 
arsenolysis reaction, 358 
as primary amino donor 
for CTP synthesis, 478 
in chemotherapy of can- 
cer, 476-81 
metabolism, 358-59 
Glutamine synthetase 
manganese requirement, 
358 


mechanism of action, 358 
y-Glutamyl transferase, see 
glutamine synthetase 

Glutathione 
reduction of disulfide 
bonds, 404 
Glutathione reductase 
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catalysis of disulfide bond 
reduction, 400 

coupling with transhydro- 
genase, 404 

in insulin degradation, 404 

inhibition by heavy metals, 
400 


mechanism of action, 615 
disulfide enzyme-sub- 
strate linkage in, 401 
role of TPNH, 401 
properties of, 401 
Glutathione transhydrogenase 
coupling with glutathione 
reductase, 404 
in formation of disulfide 
bonds, 405 
in insulin degradation, 404 
substrates for, 403 
D-Glyceric dehydrogenase 
steriochemical studies, 
628 
Glyceride ethers 
separation by gas chroma- 
tography, 736 
Glycerides 
mass spectra of, 762 
D-Glycero-D-mannoheptose 
in Chromobacterium viola- 
ceum, 321 
L-a-Glycerophosphate oxi- 
dase 


inhibition by thiol reagents, 
616 


Glyceryl ethers 
alkoxy side chain, 224 
biosynthesis of, 225 
complex nature in brain, 
224 
distribution and function, 
223 
in blood element formation, 
223 
in bone marrow protection 
against radiation, 223 
relation to plasmologens, 
226 
Glycinamide ribonucleotide 
transformylase 
assay for, 194 
Glycine 
as a precursor of cellular 
components, 363 
biosynthetic pathways, 361- 
64 


glyoxylate pathway, 361- 
62 


in photosynthesis, 361 
in uric acid synthesis, 363 
role of phosphorylate, 361 
uptake correlated with ATP 
content in brain, 528 
Glycine-serine interconver- 
sion, 363 
Glycogen 
enzymes in formation of, 
329-32 
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metabolic pools in Fasciola 
hepatica, 332 
synthesis of, 329 
Glycogen phosphorylase 
inhibition by steroids, 687 
pyridoxal phosphate depend- 
ency, 687 
Glycogen synthetase 
in skin after Xray, 332 
modification by insulin, 
348 
Glycolipids 
cerebrosides, 230 
in chloroplasts, 219 
in erythrocyte membrane, 
219 
separation on silicic acid, 
233 


subcellular association, 
527 


Glycollate oxidase 
dual catalysis of, 615 
Glycolysis 
effect of azaserine anaero- 
bically, 465 
inhibition of, 340 
phosphofructokinase in, 
340 
regulation of, 339-42 
reversion of, 341 
N-Glycosides 
as therapeutic agents, 165- 
66 


synthesis of, 165-69 
O-Glycosides 
condensation reactions in 
synthesis, 163 
synthesis of, 161-64 
Glycosidic bonds 
formation of, 321 
Glycosyl halides 
decomposition in Koenig- 
Knorr synthesis, 161 
Glyoxylate 
catabolism by way of malic 
acid, 362 
condensation in aminoadi- 
pate formation, 366 
conversion from y-hydroxy- 
glutamate, 376 
in synthesis of glycine and 
serine, 361-62 
transamination of, 387 
Glyoxylate dehydrogenase 
CoASH and NADP* specific- 
ity, 629 
Goiter 
thiourea in, 411 
Granular layer 
of cerebellum 
enzymes in, 521 
Growth hormone 
effect on phosphorylase ac- 
tivity, 332 
Guanidine 
in ribonuclease reforma- 
tion, 286 





Guanine 
in folic acid precursors, 
436 


Guanine-cytosine content 
in bacterial DNA species, 
47 


Guanosine 
pathway to pteridine, 436 
Guanosine diphosphate 
effect on glutamic acid de- 
hydrogenase, 357 
Guanosine diphosphate-col- 
itose 
transformation from GDP 
mannose, 325 
Guanosine diphosphate-glu- 
cose 
mammary gland enzyme 
for, 323 
Guanosine diphosphate-D- 
glycero-D-mannoheptose 
in yeast, 321 
Guanosine diphosphate-man- 
nose 
conversion to GDP-rham- 
nose, 326 
conversion to GDP-talo- 
methylose, 326 
in phosphorylated mannan 
production, 328 
in phosphorylysis of pyro- 
phosphate bonds, 324 
transformation to GDP-col- 
itose, 325 
transformation to GDP-fu- 
cose, 339 
Guanosine diphosphate-rham- 
nose 
conversion from GDP-man- 
nose, 326 
in bacterial polysaccha- 
rides, 326 
Guanosine diphosphate talo- 
methylose 
conversion from GDP-man- 
nose, 326 
in bacterial polysaccha- 
rides, 326 
Guanosine monophosphate 
effect of purine analogs on 
conversion of IMP to, 
473 
in soluble RNA, 36 
Guanosine triphosphate 
analogs, 464 
effect on glutamic acid de- 
hydrogenase, 357 
role in amino acid trans- 
fer, 464 


H 


"H" locus 
in phage protein control, 
69 


mutations, 69 
Hadacidin 





action on human tumors, 
493 

competitive inhibition with 
aspartic acid, 494 

inhibition of adenylic acid 
biosynthesis, 494 

Hansenula 

phosphorylated mannan of, 

328 


shingolipids of, 228 
tetra-acetyl phytoshin- 
gosine VI, bob 
tri-acetyl dihydroshin- 
gosine VII, 228 
Helenine 
in virus chemotherapy, 
140 
Helices 
alpha helix in globular 
proteins, 269 
of myoglobin, 271 
Hematin 
requirement of apotrypto- 
phan pyrrolase, 378, 
443 


Heme group 
histidyl residue involve- 
ment in, 314 
in hemoglobin, 314 
in myoglobin, 272 
Heme-heme interaction 
absence in hemoglobin H 
(Bag), 315 
evidence from sigmoid 
curve of oxygen disso- 
ciation, 314 
evidence from Xray data, 


Hemoglobins 
abnormal, 310-16 
chains, 305, 309 
alpha, 305 
amino acid sequence of, 
305, 306 
beta, 305 
gamma, 305 
homology between, 308 
methods of separation, 
305 
chromatography, 302, 313 
electrophoresis, 313 
fingerprinting, 311 
function of, 313 
heme-heme interaction, 
314 
absence of, 315 
heterogeneity, 301-3 
genetic, 301 
maturation, 301 
minor component, 301 
hybridization, 312 
linkages, 314 
oxygen affinity, 316 
solubility, 313 
spectrum of, 313 
structure, 303-10, 313 
Hemophilus parainfluenzae 
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cytochromes of, 592 
Heptulose 
from alfalfa leaf, 172 
Herpes virus 
DNA, 49 
identification in vesicular 
fluid, 127 
regression of corneal le- 
sions by IdUR, 493 
structure, 127 
Herpetomonas oncopelti 
diaminopimelate decarbox- 
ylase in, 365 
intracellular bipolar 
bodies, 365 
lysine pathway, 365 
Heterogeneity 
of hemoglobin, 301-3 
of RNA, 35-36 
Heterotransplantation 
effect of 6-mercaptopurine 
on, 469 
Hexokinase 
in Embden-Meyerhof path- 
way, 341 
in glycogenesis, 332 
insulin action on, 341 
Hexose monophosphate path- 
way 
in carbohydrate metabo- 
lism, 343-44 
stimulation in phagocyto- 
sis, 343 
Hexose-1-phosphate-uridyl 
transferase 
action on an analog sub- 
strate, 324 
Hippuricase 
identity with acylase I, 392 
Histidase 
in skin of patients with his- 
tidinemia, 374 
Histidine 
elevated excretion in his- 
tidinemia, 374 
regulation of biosynthesis, 
374 
Histidinemia 
skin histidase activity in, 
374 
Histidyl residues 
in heme to globin linkage, 
314 
in myoglobin, 272 
Histones 
complexing of, 73 
in regulation of genetic ac- 
tivity, 73 
in RNA fractionation, 30 
Homogentisic acid oxidase 
absence in alcaptonuria, 
381 
L-Homoserine 
activity with NADPH, 365 
L-Homoserine dehydrogen- 
ases 
bacterial, 365 


839 


Hyaluronic acid 
synthesis in Group A 
Streptococcus proto- 
plasts, 328 
Hyamine 
affinity for gangliosides, 
527 


Hybrid DNA, 52 
Hybridization 
in study of abnormal hemo- 
globin chains, 304 
Hydrocarbons 
separation by gas chroma- 
tography, 731-32 
Hydrocortisone 
effect on tryptophan pyr- 
rolase, 378 
effect on tyrosine-glutam- 
ic transaminase, 386 
Hydrogen bonds 
disruption by urea, 287, 
416 


in DNA stabilization, 57 

in folding of globular pro- 
teins, 284 

in protein-water layers, 


in water, 534 

reinforcement by S-S 
bonds in peptide chains, 
416 


Hydrophobic bonds 
in collagen hydration. 535 
in contractility, 535 
in DNA structure, 535 
in "iceberg" water, 534 
in ionic selectivity, 535 
a-Hydroxyacid dehydrogen- 
ases 
from pig renal cortex, 611 
long chain, 612 
short chain, 612 
3-Hydroxyanthranilic acid 
oxidase 
in nicotinic acid synthesis, 
443 
Hydroxybenylbenzimidazole 
inhibition of entero-virus 
multiplication, 140 
requirement for entero- 
virus growth, 140 
8-Hydroxybutyric dehydro- 
genase 
sources, 629 
use in redox potential de- 
terminations, 629 
17-8-Hydroxydehydrogen- 
ases 
specificity of, 626 
a-Hydroxyglutamate 
conversion to glyoxylate 
and alanine, 376 
Hydroxylamine 
as a mutagen, 67 
in RNA degradation, 34 
Hydroxymethylcytosine 
DNAs containing, 47 
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O-glucosides of, 99 
properties of, 99 
5-Hydroxymethyldeoxy cyti- 
dylic acid phosphate 
site of reaction with N° 
methylenetetrahydrofol- 
ate, 192 
synthesis, 192 
comparison with thymi- 
dylate synthesis, 192 
Hydroxymethylpyrimidine 
in thiamine biosynthesis, 
438 
Hydroxymethylpyrimidine 
diphosphate 
formation of, 438, 440 
in relation to ATP require- 
ment of thiamine phos- 
phate, 438 
Hydroxymethylpyrimidine 
monophosphate 
intermediate in formation 
of diphosphate, 438 
Hydroxymethylpyrimidine 
phosphokinase 
in formation of hydroxy- 
methylpyrimidine, 440 
p-Hydroxyphenylpyruvic ac- 
id oxidase 
absence in alcaptonuria, 
381 
inhibitors, 381 
protection by ascorbic ac- 
id and coenzyme Q, 
381 
Hydroxyproline 
conversion from proline, 
375 
incorporation into collagen, 
375 
inducibility in Pseudomonas 
striata, 376 
20-a-Hydroxysteroid dehy- 
drogenase 
from rat ovary, 626 
NADP specificity of, 626 
5-Hydroxyuracil 
replacement of thymine in 
phage DNA, 49 


I 


"Icebergs" 
in structure of water, 283 
negative volume change in 
formation of, 283 
"Iceberg" water 
hydrophobic bonds in, 534 
in general anesthesia, 533 
icosisphingosine 
in ox brain mucolipid, 235 
L-iditol dehydrogenase 
crystalline form, 337 
in oxidation of polyols, 337 
Iduronic acid 
in chondroitin sulfate B, 
328 
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Imidazole 
as a catalyst in the decom- 
position of penicillin, 
643 


Imidazole monophosphate 
inhibition of conversion to 
GMP by purine analogs, 
473 
Imidazole propionic acid 
from radioactive histidine 
and urocanic acid, 374 
in normal human urine, 
374 
Imidazole pyruvic acid 
elevated excretion in his- 
tidinemia, 374 
Imipramine, see Tofranil 
Immune response 
effect of 6-mercaptopurine 
on, 469 
suppression by Actidione, 


Inclusion compounds 
in relation to catalysis, 
644 
Indole 
as electron donor, 538 
conversion to tryptophan, 
377 
Infectious nucleic acid 
viral DNA, 85, 115 
viral RNA, 85 
Infrared spectrum 
of carbohydrates, 155 
Inositol 
effect of deficiency on cell 
membranes, 327 
morphological changes in 
Neurospora associated 
with deficiency of, 327 
synthesis of, 338 
Inositol phospholipids 
biosynthetic scheme, 237 
chemical structure of, 235 
enzymes active on, 238 
Insect viruses 
changes in nucleic acid 
with infection by, 128 
infectious RNA of polyhe- 
drosis infections, 128 
Insulin 
biphasic effect of, 347 
disulfide linkages in insu- 
lin binding, 347 
effect on hexokinase activi- 
ty, 341 
enzymatic degradation of, 


glycogen synthesis 
in diaphragms of nor- 
mal and diabetic rats, 
347 


glycogen synthetase, 330, 
347, 348 

imitation of effect by -SH 
reagents, 413 

mitochondrial mem- 


branes, 413 
NADP/NADPH, turnover, 
347 
resynthesis from reduced 
components, 404 
stimulation of glucose 
oxidation by, 347 
sugar transport, 569 
thiol-disulfide inter- 
change hypothesis in 
mechanism of action, 
413 
Interconversion 
of sugars, 321 
Interferon 
in virus chemotherapy, 
140 
Intermolecuiar reaction 
rates 
compared with intramolec- 
ular reaction rates, 640 
Intestinal mucosa 
in free fatty acid conver- 
sion to triglyceride, 
246 
Intramolecular reactions 
as models for enzymic 
reactions, 640 
Invertase 
in hydrolysis of sucrose, 
335 


Iodide 
as an electron donor, 539 
smooth muscle contraction 
with electron acceptor, 
539 
Iodine number 
in relation to temperature 
and saturation of fatty 
acids, 262 
Iodoacetic acid 
imitation of insulin action 
by, 413 
Iododeoxyuridine 
competition with kinases 
converting thymidine to 
dTTP, 490 
in herpes simplex chemo- 
therapy, 140, 493 
reactions with DNA polym- 
erase, 490 
Iodouracil 
competitive anabolism with 
thymine, 490 
incorporation into cellular 
DNA, 490 
site of action, 490 
Ion exchange resins 
in catalysis, 644 
Ionic selectivity 
hydrophobic bonds in, 535 
Ionization detection systems, 
712 
Ion movements 
in neurochemistry, 525-32 
relation of metabolic and 
electrical phenomena 





to, 525 
Ionophoresis 
in carbohydrate analysis, 
157 
Ion pair formation 
equilibrium constants for, 


Ion transport 
acetylcholine in, 561 
biological, 553-72 
by macromolecular confor- 
mational changes, 563 
dependence on ATPase, 
528, 559 
relation of phospholipopro- 
tein metabolism in, 529, 
530 
role of "Darmstoff"' in, 561 
sodium and potassium ions, 
556 
Isocitrate dehydrogenase 
action on NADH, 589 
Isolation 
of viruses, 87 
Isomerases 
for pentoses, 339 
role of manganese in, 339 
Isomorphous derivatives 
of chymotrypsinogen, 276 
general procedure, 274- 
78 
heme proteins, 275 
insulin, 275 
B-lactoglobulin, 278 
lysozyme, 276 
myoglobin, 274 
ribonuclease, 276-78 
role of complex ions in for- 
mation of, 274-75 
stoichiometric substitution 
in crystal lattice to ob- 
tain, 274 
Isomorphous replacement 
technique 
for determination of phases 
of ovserved X-ray re- 
flections, 274 
Isoprenoid hydrocarbons 
separation by gas chroma- 
tography, 731 
Isotopes 
location in molecules by 
mass spectra, 776 
Isozymes 
entities or artifacts, 595, 
597 
possible differences in en- 
zymes of various cellu- 
lar fractions, 597 


K 


Karplus curve 
in determination of carbo- 
hydrate configuration, 
155 
Kerato-conjunctivitis 
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effect of bromodeoxyuri- 
dine and fluordeoxyuri- 
dine on virus causing, 
493 
Keto-acids 
oxidation of, 607-10 
a-ketoisovaleric acid 
conversion to pantoic acid 
in E, coli, 420 
precursor for valine, 420 
Ketones 
separation by gas chroma- 
tography, 725-27 
Ketopantoate 
use by pantoate requiring 
E. coli mutants, 420 
Ketosteroids 
as electron donors, 538 
Kidney tubules 
disulfide hormone action 
on membranes of, 412 
Koenig-Knorr reactions 
in preparation of glucopy- 
ranosides, 162 
Krebs and Bellamy pathway 
of glutamate oxidation, 358 
Kynurenine 
catabolism of, 378-80 
in microorganisms, 380 
conversion to 8(8-xanthu- 
renyl)-glucosiduronic 
acid, 380 
transamination of, 380 
Kynurenine transaminase 
inhibition by steroids, 687 
pyridoxal phosphate de- 
pendency, 687-88 


L 


Lactate dehydrogenase 
dependence on zinc, 614 
in oxidation, 611-14 
isozymes, 598 
sources, 611 

Lactate-ferricyanide reduc- 

tase 

from D-lactic cytochrome 
reductase in presence of 
protamine, 597 

Lactate oxidizing enzymes 
cytochrome boy, 612 
from yeast, 612 


Lactic acid 
production in cancer tis- 
sue, 340 
D- Lactic cytochrome reduc- 
tase 


reversible transformation 
in presence of prota- 
mine, 597 

sensitivity to source of cy- 
tochrome c, 583-84 

Lactic dehydrogenase 

crystallization from beef 
heart, 342 

dissociation, 627 


flourescence spectral 
shifts, 627 
preparation, 627 
Lactobacillus 
fatty acid synthesis, 257 
Lactobacillus arabinosus 
asparagine synthetase 
from, 360 
Coenzyme A synthesis, 422 
cysteine dependency in, 
422 


CDP-glycerol enzyme, 323 
CDP-ribitol enzyme, 323 
lactate dehydrogenase, 611 
Lactobacillus bifidus 
degradation of dextran, 
334 
Lactobacillus bulgaricus 
natural resistance to 
azauracil, 482 
8-lactoglobulin 
isomorphous derivatives, 
2 


Lactose 
lactose-1-phosphate as 
intermediate, 335 
synthesis of, 334-35 
UDP-glucose in synthesis, 
334 
Lagosine 
mass spectra of, 773 
Leaving group transfer reac- 


tions 
explanation of, 662 
Lecithin 
distribution in tissue, 217, 
221, 516 


from phosphatidyl serine, 


Leprosy 
thiol-related compounds in 
treatment of, 399 
L- Leucine 
biosynthesis, 368 
catabolism, 369 
conversion to fatty acids, 
369 
intermediate in utilization, 
369 
Leucine dehydrogenase 
in amino acid metabolism, 
628 
Leucomycin 
acid methanolysis, 172 
Leuconostoc mesenteroides 
lactate dehydrogenase 
from, 611 
Leucocytes 
oxidation of glucose by, 
343 
Linear polyesters 
as selective liquid phase 
for gas chromatography, 
715 
Linkers 
of DNA subunits, 46 
Lipase 
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hydrolysis rate in relation 
to chain length, 242 
in mono and diglyceride 
analysis, 242 
specificity for a position of 
glycerides, 241 
Lipid mobilization factor 
from human urine, 248 
Lipids 
absorption, 241-43 
brain, 515-16 
complex, 215-38 
fatty acids 
biosynthesis, 252-64 
a-glyceryl ethers, 223-26 
glycolipids, 230-38 
cerebrosides, 230-35 
inositol phospholipids, 
235-38 
mucolipids, 235 
mass spectra, 759 
metabolism, 241-64 
mobilization, 244-52 
in fasting, 247 
of tissue and diet, 249 
phosphoglycerides, 220-23 
sphingomyelins, 227-30 
sulfolipids, 226-27 
transport, 244 
Lipoprotein 
hexagonal structure, 536 
hydrophobic bonds in, 535 
in nervous tissue, 535 
liquid crystalline phases in 
permeability, 535-36 
London-van der Waals 
forces in, 537 
units 
as semiconductors, 537 
Lipoyl dehydrogenase 
dithiol groups, 399-400 
in electron transfer, 400 
identity with Straub diapho- 
rase, 579, 607 
inhibition by arsenite, 399 
isozymes, 598 
modification by incubation 
with copper ion, 596 
new "red" intermediate in, 
608 
polypeptide chains, 400 
reaction mechanism, 608-9 
reducible disulfide bonds 
in, 400 
TPNH in, 401 
ultracentrifugation analysis, 
400 
Liquid phases 
for gas chromatography, 
713 
Liver 
in fatty acid metabolism, 
246 
London-van der Waals forces 
in cohesion and structure 
of biological systems, 
537 
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Long chain aliphatic acids 
mass spectra of, 761 
Long chain aliphatic alcohols 
mass spectra of, 759 
Lumazine 
synthetic condensation, 
428 


Lupus erythematosus 
antibody to denatured DNA 
in sera of, 100 
reaction with single 
stranded DNAs, 100 
Luria-Latarjet effect 
correlation with DNA syn- 
thesis, 104 
DNA-RNA complexes in, 
104 
with pseudorabies virus, 
128 


D-Lysergic acid dimethyl- 
amide 
as an electron donor, 538 
Lysine 
catabolic pathway, 366 
degradation in Clostridium, 
367 
metabolism of, 365 
regulation of biosynthesis, 
367 
€-Lysine acylase 
from Achromobacter, 367 
Lysine-glutamic transami- 
nase 
in bacteria, 387 
Lysogenic bacteria 
induction, 118 
lysogenic systems, 115 
Lysolecithin 
acylation, 222 
functions, 222 
Lysophosphatidyl inositol 
acylation of, 222 
Lysopine 
determination of structure, 
768 
Lysosomes 
gangliosides in, 235 
protection of by steroids, 
690 
Lysozyme 
genetic control of produc- 
tion, 101 
in phage adsorption, 101 
isomorphous derivatives, 


M 


Malic acid 
in glyoxylate catabolism, 


Malic dehydrogenase 

in ganglion cells, 521 
Malonic semialdehyde 

from propionic acid, 421 

in B-alanine synthesis, 420 
Malonic semialdehyde 





dehydrogenase 
from Pseudomonas, 628 
Malonyl coenzyme A 
in fatty acid synthesis, 


Mammary gland 
GDP-glucose enzyme in, 323 
D-Mannitol dehydrogenase 
induction in Nocardia, 338 
Mannose 
metabolism, 335-36 
Manool 
mass spectra of, 764 
Maple syrup urine disease 
allisoleucine accumulation 
in, 369 
Mapping procedures 
for oligonucleotides, 33 
Marasin 
mass spectra of, 775 
Mass spectra 
amino acids, 765-70 
antibiotics, 773-76 
bile acids, 762 
carbohydrates, 771-72 
characteristics of, 757-76 
interpretation, 757 
lipids, 759-62 
nucleosides, 772-73 
peptides, 770-71 
steroids, 763-65 
terpenes, 763 
Mass spectrometers 
varieties, 755-57 
Mass spectrometry 
instrumentation, 755-57 
limitations, 756 
spectra, 757-76 
stable isotope location, 
776-78 
value in analyzing micro- 
quantities, 775 
Membrane structure 
in nervous tissue 
complex formation, 527 
orientation and function 
of PLP, phosphatase, 
and ATPase, 531 
Mengo virus 
Actinomycin insensitivity, 
21 
Meractinomycin, see Actino- 
mycin 
6-Mercaptopurine 
competitive inhibition of 
xanthine oxidation, 468 
effect of alkyl substituents 
at 9 position, 470 
effect on immune and al- 
lergic response, 469 
effect on transplantation, 


feedback inhibition effect, 
469 

inhibition of DPN synthe- 
sis, 469 

mechanism of action, 469 





metabolic pathway, 468 
nonspecific binding to nu- 
cleic acids, 468 
oxidation to thiouric acid, 
468 
resistance, 470 
Mercaptopyruvate 
transfer of sulfur from, 
407 
Mercuric cyanide 
as a condensation agent, 
164 
Messenger RNA 
Actinomycin as a tool in 
study of turnover, 499 
DNA template for, 27 
ecdysone on, 697 
function, 15-19, 50, 86 
incorporation of fluoroura- 
cil into, 486 
in formation of cellular 
RNA, 16-19 
phage induced, 105 
protein template, 27 
site of azaguanine action, 
464 


steroid regulation of, 695 
Mesylation 
in amino sugar prepara- 
tion, 170 
Metabolism 
in relation to cancer, 463- 
502 
of amino acids, 355-92, 
628 
of carbohydrates, 321-48 
of lipids, 241-64 
of RNA, 15-37 
Methionine 
analog of cobamide coen- 
zyme in synthesis of, 
209-10 
donor of methyl bases in 
soluble RNA, 23 
in maple syrup urine dis- 
ease, 369 
methyl group donor in cor- 
rin ring of Vitamin Bio» 
452 
methyl group donor to 
phenoxazinone of Actino- 
mycin, 380 
relation to Trigonopsis 
variabilis morphology, 
327 
synthesis 
de novo, methyl synthe- 
sis, 198-99 
source of hydrogen in, 
199 
Methionine sulfoxide 
-related reduction of disul- 
fides, 402 
L-(-)Methionine sulfoxide 
reduction to methionine, 
402 
Methionine synthetase, see 
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N°-Methyltetrahydro- 
folate methyl transfer- 
ase and N5-Methyltetra- 
hydropoteroyltrigluta- 
mate methyl transferase 
5-Methoxyindole-3-acetic 
acid 
mass spectra of, 775 
a-D-L-methylaspartate 
inhibition of urea cycle by, 
373 
Methylated nucleotides 
in soluble RNA, 23 
Methylated serum albumin- 
kieselguhr 


chromatography columns, 
30 

in separation of DNAs, 51, 
97 


Methylation 
of fatty acids, 258 
6-N-Methyldeoxyadenosine 
phosphorylation to nucleo- 
tides, 476 
N5-Methylenetetrahydrofol- 
ate 
assay for L-serine hy- 
droxymethyl transferase, 
189 


direct conversion from cy- 
clodehydrogenase, 196 

formation of, 189 

intermediate in methionine 
biogenesis, 211, 431 

major constituent of folic 
acid compounds in se- 
rum, 431 

molecular extinction coef- 
ficient, 189 

reaction with glycine to 
form tetrahydrofolate, 
189 

role in thymidylate synthe- 
tase system, 189 

Nd, n10_Methylenetetrahy- 

drofolate cyclohydro- 


lase 
hydrolysis, 197 
sources, 197 
spectrophotometric assay, 


197 
Nd, sil -stethatensteteehy- 
drofolate dehydrogenase 
function, 197 
sources, 197 
spectrophotometric assay, 


07 
gterpospecificity, 197 
N°, -Methylenetetrahy- 
drofolate reductase 
detection of, 198-200 
FAD as a substrate, 199 
from a methionine-less E, 
coli mutant, 198 
identity with prefolic A 
oxidase, 198 
in de novo methyl synthe- 
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sis, 199 

inhibition, 188 

as assay for 4-amino-4- 

deoxy folates, 188 

in methionine synthesis, 
199 

preparation, 198 

reversible complex with 
aminopterin, 188 

Methylfucose 

from glycolipid hydrolysis, 

172 


Methylpheny] siloxane 
as a selective liquid phase 
for gas chromatography, 
715 
Methylpyrrolidylacetyl sa- 
licylate hydrochloride 
rapid hydrolysis and reac- 
tion with acetate in, 641 
Methylrhamnose 
from glycolipid hydroly- 
sis, 172 
a-Methylserine 
in Amicetin, 364 
a-Methylserine hydroxy- 
methyl transferase 
from Pseudomonas, 191, 364 
reactions catalyzed by, 191 
N°-Methyltetrahydrofolate 
methyl transferase 
om mammalian liver, 210 
N°-Methyltetrahydropteroyl- 
triglutamate methyl 
transferase 
assay, 209 
in methionine synthesis, 
209 
Metrazol 
relation of action to elec- 
tron donating proper- 
ties, 539 
Mevalonic acid reductase 
from pig liver, 628 
utilization of either NADH 
or NADPH by, 628 
Microanalytical analyses 
correlation of histology and 
biochemistry in punched 
out tissue cylinders, 
519 
Micrococcal nuclease 
in nucleic acid degradation, 
34 
Micrococcus lysodeikticus 
DNA from, 46 
fatty acid synthesis in, 258 
leucine pathway in, 369 
polyribonucleotide enzyme 
source, 25 
Microcrystals 
of water 
role in anesthesia, 533 
Microdissection 
techniques for separation 
of neurons and glia for 
chemical analysis, 522 
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Microsomes 
phospholipid content, 218 
"Minimum deviation" tumors 
in modified deletion hy- 
pothesis, 502 
similarity to tissue of ori- 
gin, 502 
Mitochondria 
as transducing systems, 
537-41 
effect of disulfides and 
thiols on membranes of, 
413 
free radicals in heart mus- 
cle mitochondria, 537 
phospholipids in, 218 
succinate oxidation in, 537 
swelling after sciatic nerve 
stimulation, 518 
Mitomycin C 
anti-tumor activity, 494 
depolymerization of cell 
DNA, 21 
effect on 
bacteria, 494 
DNA in vitro, 495 
polymerases, 21 
viruses, 86, 496 
genetic nature of coliphage 
produced in presence of, 
496 
giant cell production in tis- 
sue culture by, 495 
impairment of transform- 
ing activity in bacteria, 
496 
radiomimetic effect, 496 
resistant tumors 
cross resistance to nitro- 
gen mustards, 497 
RNA inhibition, 21 
site of action, 496 
specific breakdown effect 
on DNA, 394-95 
structure of, 494 
Molecular autoradiography 
of phage DNA, 98 
Molecular layer 
of cerebellum 
study of enzyme activity 
in, 521 
Molecular weights 
measurement by equilibri- 
um ultracentrifugation, 
292 
of viruses, 89 
Monoenoic acids 
aerobic mechanism of for- 
mation, 259 
anaerobic mechanism of 
formation, 260 
Monoglycerides 
absorption of, 243 
formation of diglycerides, 
24 


phosphorylation in brain, 
222 
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Monosaccharides 
and related substances, 
335-39 
Mucolipids 
icosisphingosine in, 235 
in ox brain, 235 
Mucopeptides 
inhibition of synthesis by 
penicillin, 326 
Mucopeptide-teichoic acid 
from S, aureus, 325 
Mucopolysaccharides 
enzymes in synthesis of, 
328 


impairment of synthesis in 
colon homogenates, 328 

relation of cartilage-in- 
ducing substance from 
embryonic spinal cord, 
328 

role of 3'phosphoadeno- 
sine-5'-phosphosulfate 
in, 328 

Multiple myeloma 

tryptophan catabolism in, 

380 


Multiplicity reactivation 
and marker rescue, 91 
inactivation of phage for, 

91 


Multivalent repression 
in control of branched 
chain amino acid path- 
ways, 370 
Mung bean 
nuclease in RNA degrada- 
tion, 35 
TDP-galactose enzyme ac- 
tivity in, 323 
UDP-glucose- UDP-galac- 
tose interconversion in, 
337 
Muraminidases 
characteristics of, 101 
Muscle 
glycogen synthetase in, 
329 


phospholipid content, 217 
Mushrooms 
tyrosinases in, 382 
Mutagenesis 
agents inducing, 67-69, 
92, 103 
mechanism of, 73, 92 
virus, 92-95 
Mutagens 
DNA, 67-69 
mechanism of action, 73, 
93 
see specific agents 
Mutational heterozygosis 
in phage treated with 
ethylmethan sulfonate, 
93 
production of mixed clones, 
93 


Mutations 





at "h" locus, 69 
at "'o" locus, 68 
back mutations, 69 
effect of alkylating agents, 
68 
in DNA molecules, 67-69 
mechanisms, 67, 73, 92 
reversion of, 67 
virus, 92-95 
Mycarose 
from leucomycin, 172 
Mycinose 
from chalcomycin, 172 
Mycobacterium avium 
fatty acid synthesis in, 257 
Mycobacterium phlei 
formation of oleic acid, 
260 
Mycobacterium smegmatis 
phages for, 115 
Mycobacterium tuberculosis 
NADH linked nitrate re- 
ductase in, 594 
nicotinic acid biosynthesis 
in, 444 
thiol compounds in treat- 
ment of, 399 
Myoglobin 
amino acid sequence, 307 
crystalline states, 278-79 
dilute solution states, 278- 
79 
general features, 269-74 
helices, 271 
heme group, 272 
histidyl residues, 272 
isomorphous derivatives, 
274 
polar interactions, 273 
sources, 278 
surface polar groups, 272 
X-ray diffraction studies, 
269-70, 307-8 
Myxoviruses 
purification and analysis, 
137-39 


N 


"Nearest neighbor" 
frequency measurements, 
53 
sequence studies, 52 
Negative feedback 
effect of thiouracil, 485 
in enzymes of de novo py- 
rimidine biosynthesis, 
483 
Neisseria meningitidis 
CMP-sialic acid active en- 
zyme in, 323 
Neopentyl glycol succinate 
use in steroid separation 
in gas chromatography, 
716 
Neosomes 
of ribosomal RNA, 21 





Nerve impulse 
source of energy for, 540 
concentration gradient of 
sodium and potassium, 
540 
temperature effect, 540 
Nervous system 
correlation of histology and 
biochemical function 
use of punched out tissue 
cylinders, 519 
microanalytical approach 
to study of, 519 
new tools for study of, 541 
Nervous tissue 
analysis of subcellular 
structures, 517-18 
enzyme determinations, 517 
gross chemical composi- 
tion, 514 
lipid-protein-water rela- 
tionships, 535 
separation of constituents, 
516 
servomechanisms in, 515- 
16 
undefined molecules in, 


Neuraminic acid 
binding in gangliosides, 
527 


in ganglioside fractiona- 
tion, 233 
Neurochemistry 
analytical problems, 513 
approaches, 513-46 
classical, 533 
areas 
tabular guide, 543-45 
gangliosides, 526-27 
ions, 526, 527-32, 537 
nucleic acids, 516 
slices, 525-26 
water, 533-37 
Neurons 
alteration 
by environment, 518 
role of mRNA or template 
RNA in, 519 
changes in protein and RNA 
during morphogenesis, 
517 
chemistry of, 514-19 
distinctive lipid pattern in, 
516 
microanalytical analysis of 
fractions, 519-25 
morphology and develop- 
ment of specificity, 518 
relation of biochemistry to 
function, 517 
Neurospora 
conversion of citrulline to 
arginine, 372 
effect of fluorouracil, 487 
glucose polymers in, 327 
glutamic acid dehydrogen- 
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ase of, 357 
glycogen synthetase in, 
329 


leucine biosynthesis in, 
368 


lipid pathway, 221 
morphological changes as- 
sociated with inositol 

deficiency in, 327 

mutants lacking D-amino 
oxidase, 391 

nicotinic acid biosynthesis 
in, 443 

nitrate reduction in, 594 

ornithine transcarbamylase 
in, 371 

thiamine biosynthesis in, 
440 


tryptophan synthetase of, 
377 


tyrosinases in, 382 
Niacin 
biosynthesis in plants, 444 
tryptophan biosynthetic 
pathway, 444 
Nicotinamide adenine dinu- 
cleotide 
as an epimerase coenzyme, 
328 


biosynthesis from nicotin- 
ic acid, 445-46 

dependence of slime mold 
glutamic acid dehydro- 
genase on, 357 

in oxidation of polyols, 337 

mitochondrial content of 
Ehrlich ascites tumor, 
590 

nicotinic acid mononucleo- 
tide pyrophosphorylase 
as a governor in con- 
centration of, 447 

pathway of synthesis, 445- 
47 


reduced form 
dehydrogenases active in 
oxidation of, 579-81 
dubious role of cyto- 
chrome c oxidase, 580 
in dissociation of glutam- 
ic dehydrogenase, 683 
inhibitors in commercial 
preparations, 622 
in oxidation of ethanol, 
591-92 
linked to succinate oxida- 
tion, 588-90 
oxidation of, 579 
see NADH- 
reduction, 588-89 
NADH-coenzyme Q reduc- 
tase 
isolation of, 581 
NADH cytochrome-bs reduc- 
tase 
ratio of flavin to enzyme, 
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reaction mechanism, 615 
quantitative removal and 
recovery of activity 

with FAD, 614 
NADH cytochrome-c reduc- 
tase 


inhibition by steroid hor- 
mones, 677 
isozymes, 598 
NADH-diaphorase 
from erythrocytes, 610 
from Pasteurella, 610-11 
NADH-ferricyanide reduc- 
tas 


e 
modification by ethanol, 
596 


similarity of modified en- 
zyme to NADH cyto- 
chrome-c reductase, 
596 
NADH oxidase 
estrogen induced, 683 
Nicotinamide-adenine dinu- 
cleotide kinase 
in conversion of nicotinic 
acid to NADP, 447 
Nicotinamide-adenine dinu- 
cleotide synthetase 
in conversion of nicotinic 
acid to NADP, 447 
Nicotinamide deamidase 
inhibition by NAD and 
NADP, 447 
sources, 447 
Nicotinamide nucleotide de- 
hydrogenase 
kinetics, 619-29 
Nicotine 
intermediate in nicotinic 
acid biosynthesis, 444 
structure of, 445 
Nicotinic acid 
biosynthesis, 443-47 
in animals, 443 
in bacteria and higher 
plants, 444-45 
cinchomeronic acid as a 
precursor, 445 
conversion to NADP, 447 
in NAD biosynthesis, 445 
niacin as a precursor, 444 
pathway from tryptophan, 
443 


quinolinic acid as an inter- 
mediate, 443 
structure of, 445 
Nicotinic acid-adenine dinu- 
cleotide pyrophosphoryl- 
ase 
in conversion of nicotinic 
acid to NADP, 447 
Nicotinic acid mononucleo- 
tide pyrophosphorylase 
as governor in intracellu- 
lar concentrations of 
NAD and NADP, 447 
in conversion of nicotinic 
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acid to NADP, 447 
Nitrate reductases 
in microorganisms, 594- 
95 


Nitrate reduction 
coupled to phosphorylation 
in anaerobiosis, 594 
in microorganisms, 594 
types of, 594-95 
Nitrite reductase 
connection with cytochrome 
oxidase, 595 
Nitrogen mustards 
as mutagens, 67-68 
mechanism of action in 
phage, 93-94 
Nitromethane 
catalytic condensation with 
piperonal, 648 
o-Nitrophenyloxalate anion 
reaction with 2-amino- 
pyridium cation, 643 
Nitrous acid 
as a mutagen, 67-68 
mechanism of mutagenesis, 
94 
Nocardia corallina 
adoptive dehydrogenase in- 
duction, 338 
Nocardia lurida 
leucine synthesis, 368 
"No longer" viruses 
dual nucleic acid content 
of, 122 
kappa factor, 122 
Noradrenalin 
from labelled dopamine, 
384 
Norepinephrine 
L-form from dopamine hy- 
droxylation, 383 
methylation to epinephrine, 
384 
release of free fatty acids, 
248 
Novobiocin 
acid methanolysis pro- 
ducts, 172 
Nuclear membranes 
in production of virus com- 
ponents, 127 
Nucleic acid studies 
density gradient analyses, 
292 
in neuro chemistry, 516 
see DNA and RNA 
Nucleohistones 
complexes with ganglio- 
sides, 525 
Nucleophilic catalysis 
at acyl level of oxidation, 
646 
j factors influencing, 647 
} of atoms other than carbon, 
651 
of carbonyl group reac- 
} tions, 648 


1 
i 
| 
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phosphoryl enzymes in, 
648 
Schiff base formation, 
648-50 
steps in, 645-53 
Nucleoside diphosphosugars 
metabolism of, 321-25 
Nucleosides 
as anti-cancer agents, 166 
mass spectra of, 772 
moiety of Vitamin Bio» 
452 
Nucleosidetriphosphate 
firefly luminescence de- 
tection method, 96 
Nucleotides 
enzymatically intercon- 
vertible, 322 
hexoseamine containing, 
323 
methylated in sRNA, 23 
sequence determination, 
33, 52-54 
sequences in soluble RNA, 
35-37 
sequence of minor nu- 
cleotides, 36 
sugar linked, 321-24 
terminal trinucleotide se- 
quence 
heterogeneity of adjacent 
sequence in sRNA, 35- 
36 
Nucleotide sequence 
in DNA, 52-54 
in SRNA, 35-36 


oO 


O-antigens 
modification of in Salmo- 
nella, 326 
phage conversion of, 116 
"O" locus 
mutation at, 68 
resistance to osmotic 
shock, 68 
Octitol 
isolated from avocade, 
172 
Octulose 
isolation, 172 
Oligodendroglia 
as auxiliary metabolic u- 
nits to nerve cells, 525 
Oligonucleotides 
mapping procedures, 33 
Oospora lactis 
polyol oxidation in, 338 
Optical rotation 
in protein structure analy- 
sis, 293-95 
of carbohydrates, 158 
Orientation 
of molecules by enzymes, 
640 


Ornithine 


acetylation by acetylphos- 
phate, 371 
biosynthesis, 371-73 
conversion to citrulline and 
arginine, 372 
cycle in Otala lactea, 373 
Ornithine trancarbamylase 
characterization, 371 
Orotic acid 
metabolism, 481-83 
effect of azauridine on, 
481 
Osmotic resistance 
role of ''o" locus in phage, 
96 
Otala lactea 
ornithine cycle in, 373 
Oubain 
dubious specificity of effect 
on phosphoprotein la- 
belling, 566 
effect on incorporation of 
p32 into phosphatidic 
acid, 564 
inhibition of 
ATPase activity in neuro- 
nal cells, 528 
ion transport, 564 
lack of effect on specific 
activity of ATP, 566 
phospholipoprotein turn- 
over in liver, 530 
sodium-potassium de- 
pendent ATPase, 559 
Oxidases 
control by steroid hor- 
mones, 683 
a-Oxidation 
of brain fatty acids, 251 
Oxidation-reduction systems 
in macromolecules, 537 
Oxidations 
biological, 579-629 
estrogen mediated, 682-83 
catalyzed by peroxidases, 
682 


catalyzed by phenolases, 
682 


inhibition by steroid hor- 
mones, 677-79 
of carbohydrates, 158 
by bromine, 159 
by hypochlorite, 159 
by manganese dioxide, 
159 


by periodate, 158 
by permanganate, 159 
of fatty acids, 250-51 
in brain, 251 
in peripheral tissue, 251 
of succinate, 579 
Oxidative phosphorylation 
inhibition by steroids, 679 
Oxybiotin 
use by bacteria in lieu of 
biotin, 456 
Oxygen affinity 





of abnormal human hemo- 
globins, 316 
Oxytocin 
effect on mitochondrial 
membranes, 413 


P 


ps2 orthophosphate 
uptake into glyceryl ether 
lipids, 225 
Pantoic acid 
biosynthetic pathway for, 
419-20 
relation to valine, 420 
Pantothenic acid 
biogenesis, 421-25 
formation from pantoic ac- 
id and f-alanine, 421 
formation of coenzyme A 
from, 422 
growth factor replacement 
for, 420 
phosphorylation in pre- 
sence of ATP, 422 
Pantothenic acid kinase 
substrates for, 422 
Paper chromatography 
in DNA fractionation, 51 
"Papova" viruses 
DNA of, 43, 129 
Paratose 
in S. paratyphi, 325 
possible CDP intermediate 
in biosynthesis of, 325 
Parkinson's disease 
abnormal RNA levels in 
nerve cells, 524 
Pasteur effect 
aspects of, 340 
Pasteurella tularensis 
NADH dehydrogenases 
from, 610 
Pediococcus cerevisiae 
in detection of tetrahydro- 
folate, 200 
Penicillamine 
inhibition of decarboxylase, 
390 
Penicillin 
action on CDP-ribitol, 326 
effect on cell wall synthe- 
sis, 326 
inhibition of mucopeptide 
synthesis, 326 
Penicillium frequentans 
as source of hadacidin, 
493-94 
Penicillium notatum 
synthesis of D-araboascor- 
bie acid in, 345 
Pentamethylene tetrazole, 
see Metrazol 
Pentose phosphate pathway 
in artery and vein walls, 
343 
in microorganisms, 343 


SUBJECT INDEX 


in tomato, 343 
Pentoses 
adaptive isomerases for, 


fermentation by Brevibac- 
terium pentoso-amino- 
acidicum, 339 

role of manganese, 339 

synthesis of, 339 


Peptidase 
determinations in brain 
cortex, 519 


Peptide chains 
reinforcement of hydrogen 
bonds by disulfide bonds 
in, 416 
Peptides 
determination of amino ac- 
id sequence by mass 
spectroscopy, 770-71 
Permease 
in inducible sugar trans- 
port systems, 571 
Peroxidases 
estrogen induced, 683 
in catalysis of estrogen 
mediated oxidations, 
682-83 
mechanism of action, 
683 
in formation of disulfide 
bonds, 406 
Persulfides 
as intermediates in sulfur 
transfer, 408 
reactions of, 408 
Pesticides 
use of gas chromatography 
in study of, 739 
pH 
rate profile in reaction of 
hydrolamine with a ke- 
tone, 667 
explanation of reaction, 
666 
role in interpretation of 
pK,, 668 
"Phage associated lysin" 
in phage lysates of strep- 
tococci, 102 
Phage conversion 
of O-antigens, 116 
Phagocytosis 
stimulation of hexosemono- 
phosphate shunt in, 343 
Phaseolus aureus 
as a source of UDP-galac- 
turonic acid, 321 
Phenethyl alcohol 
inhibitor of DNA synthesis, 
107 
Phenol 
extraction method for DNA, 
44 
interference with ribonu- 
clease reformation, 286 
separation by gas chroma- 


tography, 733 
Phenolases 
in catalysis of estrogen 
mediated oxidations, 682 
site of action, 682 
Phenotypic reversion 
of induced Neurospora mu- 
tants in presence of 
azaguanine, 464 
Phenylacetaldehyde 
formation from phenyl- 
alanine, 381 
Phenylalanine 
hydroxylation in liver, 
380 
metabolism, 381 
phenylacetaldehyde from, 
381 


sepia pteridine in hydrox- 
ylation, 381 
Phenylalanine ethyl ester 
mass spectra of, 776 
Phenylethanolamine-N- 
methyl transferase 
in methylation of deriva- 
tives of phenylethanol- 
amine, 384 
in methylation of norepi- 
nephrine to epinephrine, 
384 
Phenylmercuric acetate 
action on glutamic acid 
dehydrogenase, 357 
Phosphatides 
form of, 219 
in ion transport, 561-65 
Phosphatidic acid 
and ion transport, 562-65 
as a component of "pump- 
ATPase," 564 
as a sodium ion carrier in 
nervous tissue, 531, 
563 
beef brain content, 516 
comparison of transport 
activity with ATPase 
activity, 531 
cycle in avian salt gland, 
562 
response to acetylcho- 
line, 562 
effect of ouabain in incor- 
poration of P32, 564 
evidence for alternate 
pathways of synthesis, 
221 
postulated transducer com- 
ponent between ATP and 
sodium carrier, 562 
Phosphatidic acid phospha- 
tase 
relation to "pump-ATP- 
ase," 563 
role in ion transport, 563 
Phosphatidyl ethanolamine 
beef brain content, 516 
Phosphatidyl inositol 
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beef brain content, 516 
Phosphatidyl serine 
beef brain content, 516 
couveras m from L-serine- 
U-C**, 364 
in ion transport, 561 
Phosphatidyl serine decar- 
boxylase 
separation of, 364 
3'- Phosphoadenosine-5'- 
phosphosulfate 
impairment of amino poly- 
saccharide synthesis, 
328 
incorporation by amino 
sugars, 328 
Phosphocellulose 
acetylated for fractiona- 
tion columns, 31 
Phosphodiesterase 
from spleen 
in RNA degradation, 34- 
36 


from venom 
in RNA degradation, 37 
Phosphodiester bonds 
in RNA, 33 
Phosphofructokinase 
complex mechanism of ac- 
tivation, 330 
role in regulation of gly- 
colysis, 340 
stimulation by serotonin, 
340 
Phosphoglucomutase 
and galactose negativity in 
Saccharomyces, 337 
6-Phosphogluconate dehy- 
drogenase 
crystalline form from C, 
utilus, 344 
6- Phosphogluconolactonase 
separation of, 344 
Phosphoglycerate kinase 
from rabbit muscle, 342 
Phosphoglycerides 
biogenesis of, 220-23 
Phosphokinase 
protein 
activity with phosphopro- 
tein phosphatase in cy- 
clic phosphorylation in 
brain, 565 
role in ion transport, 566 
Phospholipid 
composition of various tis- 
sue, 215-20 
content of mitochondria, 
218 
IV from egg yolk, 224 
from serine phosphatides, 
364 
in biological membranes, 
215 
in ion transport, 561-62 
in plant tissues, 219 
microsomal content, 218 
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pathways of synthesis, 220- 
23 


Phospholipoprotein 
metabolism in relation to 
ion transport, 529-30, 
565-67 
inhibition by ouabain and 
promethazine, 530 
orientation on biological 
membranes, 531 
precursors, 530 
Phosphomonoesters 
condensation with 2-cyano- 
ethylphosphate, 173 
synthesis of, 173 
Phosphoprotein 
incorporation of p32 into, 
566 
depression by sodium ion 
absence, 566 
in ion transport, 565-67 
inhibition by ouabain, 566 
method of measurement, 
566 
Phosphoprotein phosphatase 
activity with protein phos- 
phokinase in cycle phos- 
phorylation in brain, 
565 


role in ion transport, 566 
Phosphoprotein turnover 
incorporation of P32 after 
electric pulse, 565 
location in brain, 566 
role in ion transport, 565- 
67 
Phosphorolysis 
of pyrophosphate bond in 
yeast, 324 
Phosphoryl enzymes 
intermediates in normal 
catalysis pathways, 648 
Phosphorylase 
AMP as an activator, 331 
adenyl cyclase in btoa 
conversion, 331 
comparison of human and 
rabbit, 331 
competitive inhibition by 
UDP-glucose, 331 
complex mechanism of ac- 
tivation, 330 
conversion to a form, 331 
conversion to b form, 331 
crystallization method, 331 
decrease in pyridoxine de- 
ficient rats, 332 
decrease in Vitamin B 
deficient rats, 332 
effect of epinephrine, 331 
increased activity with hor- 
mones in brain slices, 
332 
in leucocytes, 332 
in skin of dogs after X ray, 
332 
levels in resting and stim- 





ulated frog muscle, 331 
pyridoxal phosphate as 
coenzyme for, 332 
Phosphorylase kinase 
role in phosphorylase a 
level, 331 
role of calcium ion, 331 
role of cyclic-3', 5'-ade- 
nylic acid, 331 
Phosphorylation 
action of volutin, 336 
of glucose, 335 
photophosphorylation, 415 
relation to nitrate reduc- 
tion anaerobically, 594- 
95 
Phosphorylcholine 
in lipid oxidation, 248 
Photodimerization 
effective wavelength, 71 
of bromouracil, 71 
reversal of, 71 
Photophosphorylation 
effect of mercaptans on, 
415 
inhibition by DTNB in 
chromatophores, 415 
-SH, S-S interchange in, 
415 
uncoupling mechanism, 
415 


Photoreactivation 
effective wavelength, 71 
mechanism of repair, 71 
of strand-strand DNA 
cross links, 91 
Photosynthesis 
aspects, 346-48 
enzymes in reductive pen- 
tose cycle in, 346 
role of disulfide bonding, 
415 
role of ferredoxin in elec- 
tron transfer, 619 
unstable intermediates in, 
346 
Photosynthetic bacteria 
disulfide bonds in chroma- 
tophores of, 415 
Photosynthetic pyridine nu- 
cleotide reductase 
function in chloroplasts, 
618-19 
Physical methods 
in protein structure, 292 
density gradient analysis, 
292 
equilibrium ultracentrif- 
ugation, 292 
moving boundary elec- 
trophoresis, 293 
optical rotation studies, 
293 
Pimelic acid 
relation to biotin, 455 
Pinocytosis 
role in membrane trans- 





port, 555 
Pipecolic acid 
as an intermediate of ly- 
sine catabolism, 366 
Piperonal 
catalyzed condensation 
with nitromethane, 648 
Pircularia oryzae 
glutamic acid dehydrogen- 
ase from, 358 
lactate dehydrogenase 
from, 611 
xylanase from, 334 
Pitressin 
diuretic function in rela- 
tion to -SH groups, 412 
Pituitary fraction H 
in free fatty acid mobiliza- 
tion, 248 
pK, values 
apparent determination, 
663-64 
factors influencing, 665 
significance in pH rate 
studies, 663 
Placental transhydrogenase 
stimulation by steroids, 
680 
Plart viruses 
infectious RNA, 119 
molecular weights, 121 
satellite virus of TMV, 121 
see specific viruses 
Plasma 
phospholipids in, 217 
Plasmalogens 
in human red cells, 219 
relation to glyceryl ethers, 
226 
Pneumococcus 
capsular polysaccharides, 
327 


endodepolymerase for cap- 
sular polysaccharides, 
327 

UDP-rhamnose in polysac- 
charides of, 326 

Polarography 
of carbohydrates, 158 
Polio virus 

adsorption, 134 

chemical inactivation, 133 

critical temperature 
ranges, 135 

effect of Actinomycin D on, 
21 

effect of fluorodeoxyuri- 
dine on, 487 

infectivity of, 134 

inhibitors, 133 

messenger RNA of, 135 

mutagenesis of, 133 

pinocytosis in cell entry, 
134 


purification of, 133 
Poly A 
enzyme catalyzing forma- 
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tion of, 25-26 
Polyamines 
in viruses, 85, 97, 120 
Poly-cytidylic acid 
in RNA nucleotide se- 
quence, 35 
Polyenoic acids 
formation of, 261 
Polyglycerophosphatides 
beef brain content, 516 
Polymerase reaction 
of RNA, 16-17, 27 
ribosomal RNA, 17 
soluble RNA, 17 
protein synthesis, 17 
Polymer phase systems 
in partition of DNA, 51 
Polymers 
reactions with small mole- 
cules, 643 
soluble 
in catalysis, 643 
terminal units as primers, 
644 
Polymorphism 
in lipoproteins 
relation to permeability 
changes in membranes, 
536 
Polynucleotides 
as primers, 26 
Polynucleotide sequence 
studies 
in TMV RNA, 120 
Polyol dehydrogenases 
from various sources, 629 
in yeast, 338 
Polyols 
oxidation of, 337-38 
Polyoma virus 
effect of fluorodeoxyuri- 
dine on, 487 
infectious DNA, 43 
purification of, 130 
Polyporus circinatus 
enzyme assay system for 
galactosides, 230 
Polyribonucleotides 
formation of, 25-26 
hybrid complexes with de- 
natured DNA, 50 
Polysaccharides 
as cell wall components, 
325 
capsular, 327 
composition, 325-33 
degradation of, 333-34 
a-amylases in, 333 
yeast isoamylase in, 334 
extracellular, 327 
in nervous tissue, 516 
metabolism, 325-42 
of Streptomyces griseus, 
326 


Polythymidylate-cellulose 
in RNA fractionation, 30 
Polyvinyl pyrrolidone 
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absence of hydrogen bond- 
ing in, 288 
action of urea on, 288 
binding of small molecules 
to, 644 
Porphyra perforata 
nucleotides of, 327 
Potassium 
concentration in sheep 
erythrocytes, 572 
relation to recessive gene, 
572 
role of Na+ -K+ pump on 
concentration, 572 
Potassium transport 
ATP:ADP ratio in, 556 
ATP as energy source for, 
557 
coupled with sodium trans- 
port, 556 
dependence on metabolism, 
557-58 
example of transport unac- 
companied to sodium, 
557 
marker on chromosome in 
E, coli, 572 
Pox virus 
DNA, 49 
Prefolic A oxidase 
detection of, 198-290 
identity with N°, N*9- 
methylenetetrahydro- 
folate reductase, 198 
preparation of, 198 
Preparative separation 
by gas chromatography, 
741 


Primer requirement 
for polynucleotides, 26 
Progesterone 
activation of latent ATP- 
ase, 679 
inhibition of oxidative 
phosphorylation, 679 
Progressive reading 
of phage genome, 106 
Proline 
conversion to hydroxypro- 
line, 375 
metabolism, 374-76 
oxidation of, 374 
role of NAD in oxidation to 
glutamic acid, 374 
Promethazine 
inhibition of phospholipo- 
protein turnover in liv- 
er, 530 
Propionic acid 
as fatty acid precursor, 
253 
use of mass spectra in an- 
alyzing labels of, 777 
Propionobacterium 
kinase for erythritol phos- 
phorylase in, 338 
Prostaglandin E, 
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mass spectra of, 776 
Prosthetic groups 
in oxidizing enzymes 
disulfides, 617 
flavoproteins, 598-616 
see specific compounds 
Protamine 
effect on electrical excita- 
bility of nerve tissue, 
526 
effect on phosphocreatine, 
526 


in loss and recovery of po- 
tassium ions, 526 
role in enzymic transfor- 
mation of D-lactic cyto- 
chrome reductase, 597 
Protein-bound sulfur 
as a product of thiourea 
metabolism, 411 
Protein disulfide reductase 
nonspecificity of activity, 
405 


Proteins 
amino acid sequences in, 
288-90 
bifunctional reagents in a- 
nalysis, 290-92 
in nervous tissue, 516 
physical methods, 292-95 
sequences of, 288-95 
structure of, 269-95 
X-ray diffraction studies, 
269 
Protein synthesis 
and RNA polymerase reac- 
tion, 17 
effect of steroids on, 689- 
90, 7 
inhibition by azaguanine, 
464-68 
viral 
early proteins, 108-12 
relation to DNA synthesis, 
103-8 
Proteus morganii 
cysteine requirement for 
coenzyme A synthesis 
from pantothenate in, 
422 
Proton magnetic resonance 
spectra 
of carbohydrates, 155-57, 
175 
Proton transfer 
and catalysis in ice, 643 
Protoplasts 
as a biological membrane 
model in transport of 
galactosides, 554 
infection by T-odd phages, 
113 
of yeast in sucrose utiliza- 
tion, 335 
virus formation in, 43 
Pseudomonas 
cytochrome oxidase of, 592 
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enzyme active on TDP- 
glucosamine in, 323 
inducible citrate transport 
system in, 570 
a-methylserine hydroxy- 
methyltransferase from, 
191 
nitrate reductase in, 594 
transaminase in, 450 
Pseudorabies virus 
base composition of, 127 
DNA, 49 
inhibition of infectivity by 
fluorodeoxyuridine, 487 
intranuclear inclusions, 
127 
Luria-Latarjet effect, 128 
similarity to herpes, 127 
Psicofuramine 
anti-tumor activity of, 473 
inhibition of GMP synthesis 
by, 473 
inhibition of xanthylic acid 
amination by, 473 
Psitticosis-lymphogranulo- 
ma venereum viruses 
enzymic content, 122 
nucleic acid content, 122 
Pteridine compounds 
biogenesis, 435-37 
conversion from purines, 
435, 481 
derivatives used as dehy- 
drofolate reductase sub- 
strates, 187 
importance of position 6 
for reductase attach- 
ment, 187 
enzymic incorporation of 
C14_5-phosphoribosyl- 
1-phosphate into, 437 
moiety of folic acid, 481 
precursor in folic acid 
synthesis, 431 
ATP requirement, 432 
Pteroylglutamic acid, see 
folic acid 
Pteroylheptaglutamic acid 
isolation from yeast, 431 
"Pump ATPase" 
in sodium-potassium 
transport, 559-60 
relation to phosphatidic 
acid phosphatidic acid 
phosphatase in erythro- 
cyte membrane, 563 
Purine 
analogs, 464-76 
resistance to, 482 
similarity to azauracil 
resistance, 482 
conversion to pteridines, 
435 
glycine and serine as pre- 
cursor, 363 
Puromycin 
action on reticulocytes, 500 


anti-tumor activity, 499- 
500 
effect on messenger RNA, 
697 
inhibition of stimulation by 
hydrocortisone of tyro- 
sine-glutamic transam- 
inase, 386 
inhibition of tryptophan 
pyrrolase by, 378 
mechanism of action, 500 
possible inhibition of estro- 
gen control of messen- 
ger RNA, 697 
similarity of structure to 
end of "transfer'' RNA, 
499 
site of action, 499 
specific inhibitor of pro- 
tein synthesis, 499-500 
Pushed out tissue cylinders 
in microanalytical analyses 
of nerve cells, 519 
Pyrazine ring 
asymmetric 6-carbon in 
stereospecificity in ca- ‘ 
talysis, 185 
Pyridine nucleotide reduc- 
tase 
photosynthetic, 618-19 
Pyridine nucleotides 
-linked dehydrogenases, 
629 


regulation of biosynthesis, 


Pyridine nucleotide transhy- 
drogenases 
placental transhydrogenase, 
680 
sources, 680-82 
stimulation by steroids, 
680 
Pyridoxal 
biosynthesis, 448 
-catalyzed reaction, 649, 
687 


in Vitamin Bg, 447 
structure of, 447 
Pyridoxal phosphate 

as coenzyme in aspartic 
decarboxylase, 420 

as coenzyme in phosphoryl- 
ase, 332 

biosynthesis, 448 

enzyme-bound, 190 

formation by pyridoxine 
phosphate oxidase, 449 ’ 

formation by Schiff bases 
with amino acids, 388 

inhibition of linked enzymes 
by cycloserine, 388 

inhibition of pyridoxine 
phosphate oxidase, 449 

in transamination, 385 

in Vitamin Bg, 447 

-metal chelates in biologi- 
cal oxidations, 617-18 





role in L-serine hydroxy- 
methyl transferase, 190 
structure of, 448 
Pyridoxamine 
biosynthesis, 448 
in Vitamin Bg, 447 
structure of, 448 
Pyridoxamine phosphate 
biosynthesis, 448 
in Vitamin Bg, 447 
oxidation by pyridoxine 
phosphate oxidase, 449 
structure, 448 
Pyridoxamine transaminases 
as apoenzymes, 388 
Pyridoxine 
biosynthesis, 448 
in fatty acid elongation, 
2 


in Vitamine Bg, 447 
structure, 448 
Pyridoxine oxidase 
in liver, 450 
in yeast, 450 
Pyridoxine phosphate 
oxidation by pyridoxine 
phosphate oxidase, 449 
Pyridoxine phosphate oxidase 
from rabbit liver, 616 
oxidations by, 449 
purification of, 616 
Pyrimidine 
alternate pathways for syn- 
thesis, 442 
analogs, 481-93 
resistance to, 483 
biogenesis, 442 
carbamyl phosphate as pre- 
cursor, 371 
dimerization by ultraviolet 
light, 91 
moiety of thiamine, 438 
nonspecificity of anabolic 
enzymes, 483 
sequence analysis after 
bromouracil treatment, 
491 
"Pyrimidine-incomplete thi- 
azole" 
in Neurospora mutants, 440 
"Pyrimidine starvation" 
and increase of aspartic 
transcarbamylase in tu- 
mor cells, 483 
due to azauridine inhibition, 


Pyrophosphorylase reaction 
in E. coli, 324 
pyrroline-5-carboxylic 
acid dehydrogenase 
role in amino acid metabo- 
lism, 628 
2 pyrroline-5-carboxylic 
acid reductase 
in proline metabolism, 374 
Pyruvate kinase 
inhibition by steroids, 686 
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Q 


QF-1 
as a selective liquid phase 
in gas chromatography, 
715 
Quaternary ammonium com- 
pounds 
in RNase cleavage, 34 
Quinolinic acid 
intermediate in nicotinic 
acid synthesis, 443 


R 


r-11 genetic locus 
relation to messenger 
RNA, 31 
Radiation sensitivity 
of analog DNA, 70-71, 492 
Radioactivity 
measurement in gas chro- 
matography, 713, 718 
Radiobiology 
of phage, 91 
of strand-strand cross 
links in DNA, 91 
Radiofrequency 
detector, 712 
Rate accelerations 
due to internal general acid 
catalysis, 641 
in polymers containing car- 
boxylate, 641 
RC locus 
in DNA synthesis, 25 
in RNA synthesis, 24 
Reaction rate constant 
increase in presence of a 
catalyst, 640 
Redox pump 
as possible mechanism for 
uphill sodium transport, 
558 
effect of cyanide on, 559 
role of cytochrome chain, 
558 
role of oxygen consump- 
tion in, 558 
Reductase 
for aromatic nitro com- 
pounds, 595 
in relation to resistance to 
anti-folics, 479-80 
see specific reductases 
Reductoisomerase 
in valine and isoleucine 
biosynthesis, 368 
Regeneration 
changes in nerve cell con- 
stituents, 523 
Relaxed strains 
and RNA synthesis, 24 
Renaturation 
as an intermolecular pro- 
cess, 62 
conditions affecting, 55 
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formation of hybrid DNA 
molecules, 62 

of DNA, 52, 62 

properties of the reaction, 
62-63 

Reo viruses 

distinguished from ECHO, 

136 


Replication 
of phage DNA 
"conservative, "' 63 
mechanism, 63-65 
study by "nearest neigh- 
bor" sequence frequen- 
cies, 65 
of RNA, 15-28 
Resonance 
pmr spectra, 155-57, 171, 
175 


Respiration 
relation to sodium-potas- 
sium transport, 557 
Respiratory chain 
in biological oxidations, 
579-95 
Reversibility 
of DNA denaturation, 60 
L-rhamnose 
degradation of, 339 
in bacterial and fungal 
polysaccharides, 326 
Rhizopterin, see N-10 for- 
mylpteroic acid 
Rhodanese reaction 
in interconversion of thio- 
sulfate and thiocyanate, 
409 
mechanism, 410 
Rhodopseudomonas 
spheroides 
fatty acid formation in, 
260-61 
utilization of glycine by, 
3 


Rhodospirillum rubrum 
chromatophores of, 415 
cytochromes of, 592 

Ribityl group 
origin of in riboflavin, 429 

Riboflavin 
biogenesis, 425-30 
conversion from compound 

G, 427 
formation in plants, 426 
related compounds from 
microorganisms, 425 
Riboflavin-5'-phosphate 
formation of FAD from, 
429 
D-ribofuranosyl bromide 
triacetate 
preparation, 161 

Ribonuclease 

amino acid sequence stud- 
ies, 289 

heavy atom derivatives, 
277 
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isomorphous derivatives, 
276 


reformation from reduced 
protein, 286 
interference with refor- 
mation, 286 
reformation of disulfide 
bonds, 405 
Ribonucleic acid 
abnormal levels in nerve 
cells in Parkinson's 
disease, 524 
accumulation after treat- 
ment with 8-azaguanine, 


464 
amino acid control of syn- 
thesis, 24 


bacteriophage, 114 
biosynthesis, 15-28 
inhibition, 19, 73, 498 
role of DNA, 24-25, 50, 
73 
cellular complexes with 
DNA, 15 
coding properties, 24 
complementary, 49-51 
degradation of, 15, 28-37, 
85, 105 
methods, 33-35 
effect of ecdysone on syn- 
thesis, 697 
fractionation of, 28 
isolation of molecular spe- 
cies, 28 
leucine acceptor, 24 
messenger, 15-19, 27, 50, 
105, 464, 499 
ecdysone on, 697 
phage induced, 105 
steroid control, 695 
see Messenger RNA 
methylated nucleotides in, 
23 
microspectrophotometric 
method for determina- 
tion in nerve cells, 522 
phage control of synthesis, 
24 


phage induced, 105-6 
polymerase reaction, 16- 
17 


proportionality between 
content and nerve cell 
body surface, 523 
ribosomal, 15-21, 50, 85 
complementarity to ho- 
mologous DNA seg- 
ments, 27 
precursor fractions, 21 
16 S, 30 
23 S, 30 
specific degradation by 
ribosomal polynucleo- 
tide phosphorylase, 85 
role in environmental al- 
teration of nerve cells, 
519 
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selective effect of Actino- 
mycin on synthesis, 498 
self-replication, 25 
soluble, 22-30, see solu- 
ble RNA 
steroid control, 695-98 
"template, "' 50 
"transfer," 50 
tumor viruses, 130 
variation in base composi- 
tion, 18 
viral 
degradation of, 37 
synthesis in viral repli- 
cation, 103-6 
Ribosomal polynucleotide 
phosphorylase 
degradation of RNA specif- 
ically on the ribosome, 
85 
Ribosomal system 
cell free 
effect of chlorampheni- 
col, 499 
effect of puromycin, 499 
for amino acid incorpora- 
tion, 499 
Ribosomes 
self replication, 26 
sensitivity to ultraviolet 
light, 26 
Ribosyl derivatives 
in vaccinia virus chemo- 


therapy, 140 
5-Ribosyluracildiphosphate 
glucose 


action of hexose-1-phos- 
phate uridyl transferase 
on, 324 
action of UDP-glucose de- 
hydrogenase on, 324 
as a UDP-glucose analog, 
324 
5-Ribosyluracil nucleotide 
in soluble RNA, 23, 27 
5-Ribosyluraciltriphosphate 
competition with UTP, 23 
Ribothymidylic acid 
in soluble RNA, 23 
Ricinine 
biosynthesis, 444 
intermediate in nicotinic 
acid synthesis, 444 
structure, 445 
Rickettsiae 
enzymes in, 122 
nucleic acid content, 122 
Rosin acid 
mass spectra of esters of, 
764 


Rous sarcoma virus 
effect of fluorodeoxyuridine 
on, 487 
infectious RNA, 130 
Ruminococcus 
leucine biosynthesis in, 
369 


Runner bean 
sulfolipid from, 226 
Rutin 
transglycosylation in syn- 
thesis of, 324 


s 


Saccharomyces cerevisae 
biosynthesis of ornithine, 
372 
biotin synthesis, 456 
thiazole precursors, 442 
Salmonella - E-group 
modification of O-antigens 
by phage, 326 
sugar sequence modifica- 
tion by phage, 326 
Salmonella enteritidis 
tyvelose, 325 
Salmonella paratyphi 
biosynthetic enzymes for 
CDP-glucose, 323-25 
paratose in, 325 
Salmonella typhimurium 
abequose, 325 
effect of Mitomycin C, 494 
leucine biosynthesis, 368 
protein synthesis, 17 
resistance to 2, 6-diamino- 
purine, 474 
Sarcosine dehydrogenases 
of liver mitochondria, 616 
Sarcosomes 
fatty acid synthesis, 254 
oxidative processes, 590 
Satellite 
DNA bands, 48 
Satellite transport 
of amino acids coupled to 
outflux of potassium, 
570 
Satellite virus 
in tobacco necrosis group, 
86, 121 
Saturation 
of fatty acids, 259-63 
Schiff base 
enzyme-substrate, 649 
formation between carbonyl 
group and catalyst, 648 
in nucleophilic catalysis, 
648-50 
protonated to serve as e- 
lectron sink, 649 
Sciatic nerve 
stimulation and subsequent 
alterations, 518 
Scorbutic liver 
pathway to glycogen in, 332 
Secondary amines 
catalysts for pyridoxal 
phosphate reactions, 649 
Sedimentation coefficients 
of viruses, 87 
Selachyl alcohol II 
functions of, 223 


Self replication 

of RNA, 25-27 
Semiconductors 

biological membranes as, 


in electron movement in 

nerves, 538 
Sepia pteridine 

coenzyme in phenylalanine 

hydroxylation, 381 
Serine 
auxotrophy, 361 
biosynthesis, 361-63 
glyoxylate pathway, 361 

conversion to phosphatidyl 
serine, 364 

dehydrases, 362 

formation from phospho- 
glycerate, 361 

formation in photosynthe- 
sis studies, 361 

in cephalin synthesis, 363 

in uric acid synthesis, 363 

precursor of cellular com- 
ponents, 363 

transhydroxymethylase, 


Serine-glycine 
interconversion, 363 
L-Serine hydroxymethyl- 
transferase 
assay, 189 
mechanism of 1-C unit 
shuttle, 190 
purification, 190 
ultraviolet absorption, 190 
Serotonin 
as electron donor, 538 
electron transfer in role as 
a smooth muscle con- 
tractant, 539 
stimulation of phospho- 
fructokinase by, 340 
Servomechanisms 
in nervous tissue, 515 
Sheep 
genetic control of potassi- 
um ion concentration in 
erythrocytes, 572 
Shope papilloma virus 
infectious DNA, 129 
-SH reagents 
inhibition of disulfide bonds 
in cell walls, 416 
Sialic acid 
in gangliosides, 232 
key enzymes in synthesis, 
337 


precursor, 337 
Silica gels 
specific adsorption of dyes 
to, 645 
Silicic acid 
chromatography of glyco- 
lipids, 233 
Siliclad 
as an inactivating material 
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for gas chromatography 
supports, 717 
Silicone polymers 
as nonselective liquid 
phases in gas chroma- 
tography, 714 
Simian virus SV40 
infectious DNA, 43 
infectious phenol extracts, 
129 
in polio vaccines, 129 
Single crystals 
X-ray diffraction studies, 
269 
Single stranded DNA 
of bacteriophage, 94, 113- 
14 


Slime molds 
DNA of, 48 
SLR factor, see N-10 formyl 
pteroic acid 
Smoke 
analysis of components by 
gas chromatography, 
737 
Sodium-potassium pump 
ATP as energy source, 


genetic control of, 572 
unequal concentration a- 
cross membranes main- 
tained by, 554 
Sodium transport 
ATP:ADP ratio in, 556 
coupled with potassium 
transport, 556 
examples of uncoupled 
transport, 557 
Darmstoff in, 561 
dependence on metabolism, 
557 
P32 incorporation in rela- 
tion to sodium concen- 
tration, 567 
redox pump mechanism, 
558 


Soluble RNA 
amino-acyl specific, 29 
characteristics, 22-24 
countercurrent distribution 
in isolation of, 28 
degradation, 35 
fractionation, 28 
heterogeneity, 28 
leucine specific, 30 
sensitivity to radiation, 26 
separate synthetic pathway 
from ribosomal RNA, 
27 
valine specific, 29 
Solvent drag 
role in membrane trans- 
port, 555 
Solvolysis 
of various compounds, 640, 
646 


Sorbitol dehydrogenase 
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induction, 338 
Soybean sprout ribonuclease 
in RNA degradation, 35, 
37 
Sperm 
DNA, 44-46 
Spheroplasts 
treated with fluropyrimi- 
dines, 488 
Sphingomyelin 
beef brain content, 516 
configuration, 227 
distribution, 217 
glycine and serine as pre- 
cursors, 363 
synthesis of, 227-30 
Sphingosine 
configuration, 227 
from palmityl coenzyme A 
and serine, 364 
isolation by countercurrent 
distribution, 228 
Sphingosine phosphorylcho- 
line 
characteristics, 228-30 
Squalene 
as a liquid phase for gas 
chromatography at room 
temperature, 714 
biosynthesis, 777 
mass spectra, 777 
separation by gas chroma- 
tography, 731 
Squid giant axon 
analysis of extruded axo- 
plasm, 539 
Staphylococcus aureus 
enzyme active on CDP-ri- 
bitol in, 323 
lysis by fluorouracil, 488 
mucopeptide-teichoic acid 
complexes in, 325 
Starch 
ADP-glucose as substrate 
for synthetase, 333 
synthetase, 333 
Starch zone electrophoresis 
in DNA fractionation, 51 
Statolon 
in virus chemotherapy, 140 
Steroid dehydrogenases 
specificities and sources, 
626-27 
Steroid-enzyme interactions 
relevance to hormone con- 
trol, 688 
Steroid hormones 
action on 
amino acid utilization, 
690-95 
aryl sulphamate synthe- 
sis, 687 
dehydrogenases, 626, 
683-87 
kinases, 686 
oxidases, 683 
oxidative phosphoryla- 
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tion, 679-80 
peroxidases, 683 
phenolases, 682-83 
protein synthesis, 689- 

90, 702 
pyridoxal dependent en- 

zymes, 687-88 
reductases, 677-79 
RNA, 695-98 
transaminases, 700-702 
transhydrogenases, 680- 

82 
tryptophan pyrrolase, 

698-700 


aspects, 677-703 

control of messenger RNA, 
695 

gas chromatography, 733, 
745 


"gene activation" by, 697 

in cancer chemotherapy, 
502 

in vitro effect and in vivo 
counterpart, 677 

mass spectra of, 762-65 

mechanism of action, 677, 
688 

mechanism of protein 
structure alteration, 
688 

protection of lysosomes, 
690 


Stimulation 
of nerves and subsequent 
alterations, 518 
Strand-strand DNA cross- 
links 
reversal by photoreactiva- 
tion, 91 
ultraviolet action on, 91 
Straub diaphorase, see 
lipoyl dehydrogenase 
Streptococci - group A 
protoplasts in formation of 
hyaluronic acid, 328 
Streptococcus fecalis 
azauracil resistant mutant, 
482 
enzyme active on TDP-ga- 
lactose in, 323 
folic acid reductase from, 
628 
UDP-glucose- UDP-galac- 
tose interconversion in, 
337 
Streptomyces 
leucine synthesis in, 368 
phages for, 115 
TDP-mannose in, 326 
TDP-rhamnose in, 326 
Streptomycin 
antagonism of activity by 
manganese ion or poly- 
amines, 501 
as an inhibitor of cell-free 
protein synthesis, 501 
binding to ribosomes in in- 
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hibition, 501 
breakdown of RNA, 501 
Streptovitacin A 
anti-tumor activity of, 497 
Stringent strains 
and RNA synthesis, 24 
Structural studies 
by gas chromatography, 
743 


of fatty acids, 744 
of steroids, 745 
Structure 
crystalline compared with 
dilute solution states of 
myoglobin, 278-79 
Submaxillary gland 
CMP-sialic acid enzyme 
activity in, 323 
Succinic acid 
oxidation, 579, 588-90 
Succinic-coenzyme Q reduc- 
tase 
isolation of, 581 
Succinic dehydrogenase 
association of free radicals 
in mitochondria, 538 
decreased activity after 
sciatic nerve stimula- 
tion, 518 
ESR studies, 606-7 
primary step in oxidation 
of succinate, 579 
recombination into muscle 
particles after libera- 
tion, 597 
redox potential, 606 
role of ferrous iron in, 
607 


stereospecificity, 606 

Succinic semialdehyde dehy- 
drogenase 

from monkey brain, 628 

sensitivity to arsenite, 628 
Sucrose 

action of invertase, 335 

fructose in synthesis. of, 


proof of structure by chem- 
ical means, 174 
synthesis, 334-35 
UDP-glucose in synthesis 
of, 334 
utilzation by yeast proto- 
plasts, 335 
Sucrose gradients 
in virus purification, 87 
Sugar ethers 
in proofs of structure 
Sugar nucleotides 
precursors of cell wall 
polysaccharides, 325 
substrates for glycogen 
synthetase, 329 
Sugar phosphates 
isolation of, 172 
Sugars 
amino, 169 





conversion to derivatives 
for gas chromatography, 
734, 743 
degradation, 160-61 
formation of dimers, 568 
glycosidic bonds in forma- 
tion of, 321 
interconversion, 321 
Sugar transport 
competition for transport 
system, 567 
"counter transport, '' 568 
"downhill" carrier medi- 
ated, 567 
effect of insulin, 569 
influence of conformation 
of sugar, 567 
preference for C-1 con- 
formation, 567 
model of sugar-carrier 
complex, 567 
"uphill, " 568 
Sulfate 
esters, 399 
metabolism, 399 
product of thiourea metab- 
olism in thyroid gland, 
411 
Sulfatide 
beef brain content, 516 
Sulfhydral groups 
evidence for noninvolve- 
ment in FAD binding, 
614 
increase after sciatic 
nerve stimulation, 518 
Sulfite oxidase 
characteristics, 616 
Sulfoglutathione reductase 
from pea tissue, 629 
Sulfolipids 
associated with myelin 
sheath, 226 
biochemistry of, 226-27 
cellular site of, 226 
in chloroplasts, 226 
Sulfonamides 
effect on folate biosynthe- 
sis, 433-35 
Sulfoxide 
groupings, 402 
reductases, 402 
Sulfur 
compounds 
biochemistry of, 399-416 
disulfides, 399-412 | 
in protein, 399 
metabolism in bacteria, 
399 
transfer from mercaptopy- 
ruvate, 407 
S-Sulphoglutathione reduc- 
tase 
separation from glutathione 
reductase in pea plant, 
401 
Suramin 





in restoration of excitabil- 
ity to protamine treated 
nervous tissue, 526 

lysozyme inhibitor, 102 

phage adsorption inhibitor, 
102 


T 


Tagatose-6- phosphate 
deamination product, 172 
from galactosamine-6- 

phosphate, 337 
metabolism to triose phos- 
phate, 337 
Taka-diastase ribonuclease 


Ty 
action of, 26 
purification of, 34 
D-talose 
from hygromycin, 172 
Tartronic semialdehyde de- 
hydrogenase 
from Pseudomonas, 628 
Tautomeric mutations 
aminopurine in, 491 
and related alteration in 
specific proteins, 491 
bromouracil in, 491 
Tay Sachs disease 
abnormal brain lipid in, 
526 
TDP, see Thymidine diphos- 
phate 


Techoic acid 
structure, 325 
Template-RNA 
in reticulocytes, 50 
Terephthalanilides 
anti-cancer activity, 502 
Terpenes 
mass spectra of, 764 
Tetra-acetyl phytosphingo- 
sine VI 
in Hansenula ciferri, 228 
Tetracyanoquinodimethan 
anisotropism, 538 
in high conductivity organ- 
ic compounds, 538 
Tetrahydrofolic acid 
as coenzyme form of Vita- 
min B, 431 
assay with Pediococcus 
cerevisiae, 200 
catalytic function, 185 
conversion from dihydro- 
folate, 186-89 
participation in 1-carbon 
metabolism, 190-208 
at the level of formalde- 
hyde, 189 
at the level of formate, 


at the level of methanol, 


Tetrahydrofuran 
in isolation and purification 
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of gangliosides, 526 
Tetrahymena pyriformis 
lactate dehydrogenase 
from, 611 
Tetraiodothroacetic acid 
stimulation of amino acid 
incorporation into mi- 
crosomes, 695 
2,3, 4, 6-Tetra-o-methylgly- 
copyranosyl chlorides 
solvolysis, 161 
T-even bacteriophages 
characteristics, 95-100 
Thermal conductivity 
ionization detection sys- 
tems, 712 
Thiamine 
biogenesis, 437-42 
from pyrimidine and thia- 
zole moieties, 438 
in Neurospora, 440 
in yeast, 439 
role of thiazole phos- 
phate, 438 
catalyzed reactions, 649 
deficiency 
accumulation of lactate 
in lower brain stem, 
532 
transketolase in, 532 
whole blood reduction, 
532 
Thiamine phosphate 
synthetase in formation of, 
440 
Thiamine phosphate synthe- 
tase 
in formation of thiamine 
phosphate, 440 
Thiamine pyrophosphate 
coenzyme form of Vitamin 
B,, 438 
formation by direct phos- 
phorylation with ATP, 
431, 438 
inability of thiamine phos- 
phate to form, 440 
role in electron transport, 
590-91 
Thiamine pyrophosphokinase 
activation by divalent ca- 
tions, 441 
formation of thiamine pyro- 
phosphate, 441 
Thiazole 
biogenesis, 441-42 
cysteine in formation of, 
441 


precursors in S, 
cerevisiae, 442 
synthesis of thiamine by 
yeast, 438 
Thiazole kinase 
in formation of thiazole 
phosphate, 440 
Thiazole monophosphate 
formation from thiazole 
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and ATP, 438 
in direct reaction with py- 
rimidine in thiamine 
synthesis, 438 
thiazole kinase in forma- 
tion of, 440 
Thioctic acid 
stimulation of biotin pro- 
duction in conjunction 
with pimelic acid, 456 
Thiocyanate 
in rhodanese reaction, 409 
requirement in thiourea 
metabolism, 411 
6-Thioguanine 
mechanism of action, 472 
metabolism, 471-73 
resistance to, 472 
Thiol groups 
in proteins, 399 
in radiation injury and pro- 
tection, 399 
involvement in diuretic 
process, 412 
oxidation of, 406 
related compounds in treat- 
ment of leprosy and tu- 
berculosis, 399 
role of vitamin By9 in oxi- 
dation of, 407 
Thiol phosphate 
in transfer of phosphate to 
glucose, 336 
Thiooxidase 
action on diethyldithiocar- 
bonate, 407 
substrates, 407 
Thiosulfate 
in rhodanese reaction, 409 
metabolism, 407-412 
product in thiourea metab- 
olism in thyroid gland, 
411 
Thiouracil 
effect on infectious units of 
TMV RNA, 484 
effect on infectivity of tur- 
nip yellow mosaic virus, 
485 
effect on replication of RNA 
viruses, 484 
incorporation into RNA, 


inhibition of 8-galactosid- 
ase synthesis, 484 

inhibition of leucine incor- 
poration, 484 

negative feedback mecha- 
nism in pyrimidine bio- 
synthesis, 485 

pathway of metabolism, 484 

Thiourea 

as a goiter producing agent, 

411 


desulfuration of, 411 
inhibition of thyroid hor- 
mone by, 411 
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metabolism in thyroid 
gland, 411 
Thiouridylic acid 
incorporation into RNA, 


Threonine 
metabolism, 365 
regulation of biosynthesis, 


Threonine deaminase 
identity with serine dehy- 
drase, 362 
Threonine dehydrase 
action on L-serine, 365 
induction by threonine, 365 
inhibition by L-isoleucine, 
370 
stimulation by adenosine- 
5-phosphate, 365 
Threonine dehydrogenase 
NAD specific, 365 
Thymidine 
reversal of inhibition by 
fluorodeoxyuridine, 487 
Thymidine diphosphate-ga- 
lactose 
enzyme active on 
in mung bean, 323 
in S, fecalis, 323 
Thymidine diphosphate-ga- 
lactose pyrophosphoryl- 
ase 
in S. fecalis, 324 
Thymidine diphosphate-glu- 
cosamine 
enzyme active on, 323 
Thymidine diphosphate-glu- 
cose 
conversion from TDP-man- 
nose, 326 
precursor of TDP-rham- 
nose, 326 
Thymidine diphosphate-man- 
nose 
conversion to TDP-glucose, 


intermediate in Streptomy- 
ces polysaccharide syn- 
thesis, 326 
Thymidine diphosphate nu- 
cleotides 
from E, coli, 323 
Thymidine diphosphate- 
rhamnose 
intermediate in Streptomy- 
ces polysaccharide syn- 
thesis, 326 
precursor for streptose, 326 
Thymidylate synthetase 
as a virus initiated enzyme, 
109 
assay, 201 
inhibition of, 109, 205 
reaction, 201-7 
comparison with 5-hy- 
droxymethyl dCMP syn- 
thetase, 192 
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structure of dihydrofolate 
formed during, 204 
tetrahydrofolate as hydro- 
gen donor in, 199 
separation, 109 
sources, 201-3 
Thymine 
replacement in phage DNA, 
49 


synthesis in DNA, 206 
synthesis in soluble RNA, 
206 
synthesis in T bacterio- 
phage infection, 110 
Thyroid gland 
metabolism of thiourea in, 
410 
Thyroid hormone 
effect in free fatty acid mo- 
bilization, 248 
inhibition by thiourea, 411 
Thyroid iodide peroxidase 
in tyrosine iodination, 384 
prosthetic group of, 384 
Toad bladder 
disulfide hormone action on 
membranes of, 412 
Tobacco mosaic virus 
mutants, 120 
purification of, 87 
transfer of genetic infor- 
mation, 120 
Tobacco mosaic virus-ribo- 
nucleic acid 
effect of thiouracil on, 484 
nucleotide sequence, 37 
T-odd bacteriophages 
concentration of, 112 
infection of protoplasts by, 


113 
relation to T-even phages, 
112 
see bacteriophages 
Tofranil 
effect on RNA of nerve 
cells, 524 


Toluene-2, 4, -diisocyanate 
in ferritin-antibody cou- 
pling, 290 
Transaminase 
in formation of £-alanine in 
microorganisms, 421 
inhibition by phosphate es- 
ters of Bg compounds, 
450 
reversible transamination 
between pyridoxamine 
and oxaloacetate, 450 
single hydrocortisone-in- 
duced enzyme in, 387 
using pyruvate and pyri- 
doxamine, 450 
Transamination 
between pyridoxamine and 
oxalacetate, 450 
in conversion of glycine to 
glyoxylate, 362 





of glyoxylate, 387 


Transferance 

in sugar metabolism, 321 
Transferases 

induced by phage, 112 
Transformation 


bacterial, 43 
in sugar metabolism, 321 
of UDP-glucose to UDP- 
rhamnose, 326 
pyrophosphate bond phos- 
phorolysis in, 324 
to analog sensitivity and 
resistance with DNA, 
467 
Transforming principle 
isolation of, 52 
Transglucosidation 
amylase activity in, 333-34 
Transglycosylation 
compounds involved, 322 
instances of, 324-25 
in synthesis of rutin, 324 
of hydroxymethylcytosine 
of phage DNA, 324 
Transitions 
in depurinated mutants, 93 
"Transition" error hypothe- 
sis 
support for, 491 
Transketolase 
in neuropathology of thia- 
mine deficiency, 532 
leading to biochemical de- 
fect in thiamine defi- 
ciency, 532 
relative activity in white 
and gray matter, 532 
Transport 
biological, 553-72 
electron, 537-41, 590 
ion, 527-52, 561 
role of ATP-ase, 528 
through biological mem- 
branes, 527 
Transport systems 
adaptive formation, 570 
chromosome marker in E, 
coli, 572 
genetic control of, 570 
inducible systems, 570-71 
in protoplasts, 571 
Transulfuration 
in microorganisms, 399 
Transversions 
in bacteriophage, 93-95 
in mechanism of acridine 
induced mutagenesis, 95 
Triacetyl dihydrosphingosine 
vu 
from Hansenula ciferri, 
288 
Trichloroacetonitrile 
as a condensing agent in 
formation of polynucleo- 
tides, 173 
Tricyanoaminopropene 





and decrease in glial RNA, 
+ 


and increase in neuron pro- 
tein and RNA, 524 
effect on cytochrome oxi- 
dase, 524 
Triglycerides 
biosynthesis, 263-64 
separation by gas chroma- 
tography, 736 
Trignopsis variabilis 
morphology in relation to 
methyl donor in medi- 
um, 327 
Triosephosphate dehydrogen- 
ase 
multi-activities of, 627 
NAD‘ linked, 627 
Triphosphoinositol 
beef brain content, 516 
Triplets 
of DNA bases, 92 
Triton WR 1339 
in resistance of chylomi- 
crons to lipase, 244 
Trypanosoma rhodesiense 
L-a-glycerophosphate oxi- 
dase from, 616 
Tryptophan 
conversion of indole to, 
377 
conversion to formyl kyn- 
urenine, 443 
hydroxylation in liver, 380 
in formation of phenoxa- 
zinone chromophore of 
Actinomycin, 380 
metabolism, 376-79 
pathway to nicotinic acid, 
443-44 
synthetase in microorgan- 
isms, 376 
A and B components in, 
377 
Tryptophan pyrrolase 
in conversion of tryptophan 
to formyl-kynurenine, 
443 
inhibition by puromycin, 
‘ 
regulation of activity, 443 
role of hematin in activity, 
443 
role of hydrocortisone in 
activity, 378 
substrate induction, 378 
by steroids, 698 
Tuberculosis 
thiol-related compounds in 
treatment of, 399 
Tumor viruses 
papilloma, 129 
polyoma, 129 
RNA, 130 
role of infectious nucleic 
acid in, 129 
SV 40, 129 
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Turnover 
of phage induced RNA, 110 
of phospholipids under cho- 
line influence, 248 
of phosphoprotein in ion 
transport, 565-67 
Tyrosinases 
identification of four iso- 
zymes in Neurospora, 
382 
oxidation of insulin by, 383 
stable and labile forms, 
382 
Tyrosine 
inhibition of p-hydroxy- 
phenylpyruvic acid oxi- 
dase, 381 
iodination of, 384 
metabolism of, 381-84 
adrenal hydroxylase in, 
383 
Tyrosine-glutamic transam- 
inase 
induction by hydrocorti- 
sone, 386, 700 
stimulation in adrenalecto- 
mized animals, 386 


U 
"u" locus 
in ultraviolet sensitivity, 
72 


Ubiquinone, see coenzyme Q 
UDP, see Uridine diphos- 
phate 
Ultramicrochemistry 
of the nervous system, 520 
Ultraviolet absorption 
loosening of hydrogen 
bonds by, 91 
mutagenic properties, 67 
of DNA, 47, 67 
pyrimidine dimerization 
by, 91 
‘u’’ locus relationship, 72 
Uncoating of DNA 
detection of, 124 
heterologous activation, 
124 
relation to fibroma-myxo- 
ma transformation, 124 
stimulated by infection, 
124 
Unsaturation 
of fatty acids, 261-62 
Uphill transport 
definition, 553 
of amino acids, 554 
of sugars, 554, 567-68 
energy requirement, 568 
inhibition by cardiac gly- 
cosides, 568 
sodium dependency, 568 
role of ATP:ADP ratio, 
557 
role of sodium- potassium 
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pump, 554, 556-67 
redox pump mechanism, 
558 


Uracil 
incorporation into tumor 
RNA, 20 
Uranyl acetate 
uptake of stain correlated 
with nucleic acid in 
viruses, 88 
Urea 
denaturation of polyvinyl- 
pyrrolidone, 287 
effect on proteins, 286-88 
in solubility study of amino 
acids, 287 
interference with ribonu- 
clease reformation, 286 
Urea cycle 
effect of dietary factors, 
73 


inhibition by methylaspar- 
tate, 373 
metabolism of, 373 
role of ornithine cycle in, 
373 
Urethane 
potentiation of azauridine 
inhibition, 484 
Uric acid 
glycine and serine in syn- 
thesis of, 363 
reduction to xanthine, 601 
Uridine diphosphate-acetyl- 
glucosamine 
in pneumococcal capsular 
polysaccharides, 327 
Uridine diphosphate-N-ace- 
tylglucosamine-6-phos- 
pho- 1-galactoside 
linkage of, 323 
Uridine diphosphate-N-ace- 
tyllactosamine 
in milk, 323 
Uridine diphosphate-N-ace- 
tyllactosamine fucoside 
in milk, 323 
Uridine diphosphate-galac- 
tose 
increase in lens of galac- 
tose-fed rats, 336 
in S, fecalis, 324 
interconversion with UDP- 
glucose, 336 
Uridine diphosphate-galac- 
tose-4-epimerase 
absence in E, coli mutant, 
337 
transfer of galactose in 
absence of, 326 
Uridine diphosphate-galac- 
turonic acid 
in pneumococcus capsular 
polysaccharides, 327 
source in Phaseola aureus, 
321 
Uridine diphosphate-glucose 
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as glucosyl donor in gluco- 
sylation, 325 
fluorouracil analogs, 488 
in competitive inhibition of 
phosphorylase 
in S. fecalis, 324 
interconversion with UDP- 
galactose, 336 
synthesis in E, coli, 324 
transformation to UDP- 
rhamnose, 326 
Uridine diphosphate dehydro- 
genase 
activity on an analog sub- 
strate, 324 
in formation of UDP-id- 
uronic acid, 328 
Uridine diphosphate-glucose- 
4-epimerase 
in S, fecalis, 324 
NAD requirement for activ- 
ity, 328 
Uridine diphosphate-glucose- 
glycogen glucosyl trans- 
ferase 
analogy to phosphorylase, 
330 


complex mechanism of ac- 
tivation, 330 

effect of glucose-6-phos- 
phate, 329 

effect of insulin, 330 

inactivation, 330 

in biosynthesis of glycogen, 
329 

inhibition, 330-31 

by eyestalk extract, 330 

magnesium requirement, 

329 


occurrence, 329 
see glycogen synthetase 
Uridine diphosphate-glucose 
pyrophosphorylase 
E. coli mutants lacking, 
324 
Uridine diphosphate-id- 
uronic acid 
role of UDP-glucose hydro- 
genase in formation of, 
328 
Uridine diphosphate-rham- 
nose 
in pneumococcus polysac- 
charides, 326 
transformation from UDP- 
glucose, 326 
Uridine kinase 
nonspecificity of, 483 
Uridine monophosphate 
in soluble RNA, 36 
Uridine triphosphate 
replacement of, 18 
Urocanic acid 
increased excretion in folic 
acid deficiency, 374 
Uronic acid 
degradation of polysaccha- 
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rides containing, 334 
Vv 


Vaccinia 
and pox viruses, 122-24 
DNA synthesis by extracts 
of infected cells, 125 
electron microscope ob- 
servation, 122 
induced enzymes, 125 
inhibition of, 125 
inhibition 
by Actinomycin D, 21 
by azauridine, 484 
by bromodeoxyuridine, 
487 
by fluorodeoxyuridine, 
487 


nucleic acid content, 122 
penetration via "'viro- 
pexis, '' 124 
purification, 124 
ribosyl derivatives in 
chemotherapy, 140 
L-Valine 
biosynthesis, 367-69 
relation to pantoic acid 
biosynthesis, 420 
Vancomycin 
inhibition of cell wall syn- 
thesis, 326 
role in accumulation of nu- 
cleotides, 326 
Vasopressin 
action on mitochondrial 
membranes, 413 
Venom 
in RNA degradation, 34 
Vibrio cholerae 
neuraminidase in, 526 
Vinca alkaloids 
anti-cancer activity, 502 
Virion 
of virus particles, 84 
structure, 89 
Viropexis 
in penetration of vaccinia 
virus, 124 
Viruses 
animal, 121-39 
DNA, 122-30 
RNA, 128, 130-31 
bacterial, 90-119 
adsorption, 101-2 
induced protein synthesis, 
106-112 
mutagenesis, 92-95 
"mutational heterozygo- 
sis,'' 93 
nucleic acid transfer, 
103-6 
single-stranded DNA in, 
114 


biochemistry of, 83-140 
characterization, 88-89 
chemotherapy, 139-40 





classification, 87-89 
DNA 
characterization, 97 
fractionation, 97 
role of protein in replica- 
tion, 103 
electron microscope ob- 
servation, 84, 88 
equilibrium ultracentrifu- 
gation, 89 
ether sensitivity, 89 
fluorescent observation of 
synthesis sites, 84 
insect, 128 
isolation, 87-88 
molecular weight, 89 
plant, 119-21 
purification, 84 
tumor, 128-31 
X-ray techniques, 88 
Vitamin Bg kinases 
inhibitors of, 448 
in phosphorylation, 448 
Vitamin B, oxidases 
dual activities of, 449 
in oxidation of pyridoxine | 
phosphate, 449 
Vitamins 


deficiency effect in amino 
sugar incorporation, 
328 
active forms of B vitamins, 


By, see thiamine 
Bg, 447-50 
coenzyme forms, 447 
kinases, 448 
metabolic transforma- 
tions, 450 
By, 450-55 
cute pathways of 
synthesis, 452 
1-amino-2-propanol moi- 
ety, 453 
coenzyme forms, 453-54 
corrin ring, 450 
nonenzymatic catalysts in 
oxidation of thiols to di- 
sulfides, 407 
nucleoside moiety, 452 
structure, 451 
see cyanocobalamin 
Bi2r 
in study of BC to BC 
coenzyme conversion, 
455 | 
separation by 
gas chromatography, 
740 
water soluble 
biogenesis, 419 
see specific vitamins 
Volutin 
in phosphoryl- 
ation of glucose, 
336 





Ww 


Wallerian degeneration 
in optic and tibial nerves, 


521 
Water 
hydrogen bonds in, 534 
"iceberg, ' 533 


in general anesthesia, 
533 


Watson-Crick model 
of DNA configuration, 54 
Wheat flour 
enzyme active on ADP-glu- 
cose, 323 
Wood extractives 
study by gas chromatogra- 
phy, 738 
Wound healing 
role of alkoxyglycerols, 
223 


x 


Xanthine oxidase 
characteristics, 601-4 
constituents of, 601 
ESR data, 603 
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from Clostridium cyclo- 
sporum, 601 
from milk, 601 
inhibitors, 188, 473, 602 
in reduction of uric acid, 
601 
molybdenum requirement, 
604 
proposed reaction mecha- 
nism, 603 
substrate free radicals, 
602 
Xanthomonas pruni 
tryptophan pathway to nia- 
cin, 444 
X-ray 
diffraction 
DNA configuration, 54 
myoglobin, 269 
resolution of, 269 
single crystals, 269 
effect on enzymes of car- 
bohydrate metabolism, 
322 
microradiography 
dry weights of nerve 
cell constituents, 
522 
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Xylanases 
from Pericularia oryzae, 
334 
Xylitol 
as a dehydrogenase sub- 
strate, 337 


Y 


Yeast 
lactate oxidizing enzymes 
from, 612 
lysine pathway in, 365 
phosphorolysis in, 324 
polyol dehydrogenases in, 
338 


polysaccharide degrada- 
tion in, 334 
protoplasts, 335 
utilization of sucrose by, 
335 
RNA, 28 


Z 
Zone electrophoresis 


in tobacco mosaic virus, 
51, 87 
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